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However you measure pickups... 


You're ahead in a Ford 
all the way! 


What's important to you in a pickup? Together, they make an independ- 
Riding comfort? Ruggedness? ent suspension that no other 
Performance? Check out a Ford and pickup can match for smoothness 
watch it deliver big—right across „toughness. 

the board. 


Next, look into Ford's new choice 


Check out Ford's Twin |-Beam sus- of high-performance engines: 
pension. See how two steel I-beam two big, seven-main-beoring 
front axles work independently Sixes, and a powerful 352- 
to absorb shocks before they reach cubic-inch V-8. 

the driver...smooth the ride on 


And that's just the start. So work 
out your own pickup check-list. 
Then come in and let us prove... 
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forged " 
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What did Lee have in mind when they 
gave permanent Lee-Prést to Mr. Budne? 


It’s about time somebody thought of her. Lee did when they gave 

permanent press to L.T.P.’s. So she'll never have to touch them with an iron 
again. For her, they're permanently pressed. For you, they're tougher than 
ever. Lee-Prést L.T.P.'s. We make 'em with more muscle, in more sizes and 
with more stay-on-the-job features than any other workwear. 

And if you don't think so, we'll take 'em back. No questions asked. 


| y Mrs. Budne. 
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Guaranteed, Lee Total Performance 


H. D. Lee Company, Inc., Kansas City, Mo. 64141. World's Largest Manutacturer of Union- Made Workwear. ALSO AVAILABLE IN CANADA. 
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Absolutely! For long hair, medium hair, any hair that has 
a habit of getting out of control! SHORT CUT trains hair 
... puts it in its place...and keeps it there. Want proof? 
Try it. SHORT CUT Hair Groom...tube or jar, 134 oz. 


just 50¢. By the makers of . 
Old Spice 


SHORT CUT 


POPULAR SCIENCE 


Which one of these high- 
pay fields do you want to 
prepare for at home, in 
your spare time? 


ACCOUNTING BUSINESS MANAGEMENT DRAFTING 


World’s fastest-growing profession; Plenty of room at the top. Trained The gateway to opportunity in indus- 
income, security, prestige are today executives receive the highest sala- try and engineering. Thousands of 
at an all-time high. ries in business history. jobs waiting for skilled draftsmen. 


€ 
TRANSPORTATION BUSINESS LAW STENOTYPE REAL ESTATE BROKERAGE 
Key job of today: traffic and trans- Essential training for the man who Machine shorthand — world's new- One of the most interesting and prof- 
portation management — control of wants to get ahead in practically any est, fastest shorthand — used at con- itable careers in America today. Full 
shipping by land, sea, air. « field of business today. ventions, in courts, in business. or part time opportunities. 
we do you need to get [5 - ———————— se. coge come T 


toward a bright future in one of 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 


these desirable fields? Just ordinary à 
417 South Dearborn Street, Dept. 56-097, Chicago, Illinois 60605 A 


ambition and the readiness to set aside 
a part of your leisure time for home 
study. This is exactly the way thou- 
sands of LaSalle students — men and 
women — have started toward suc- 


+ Please send me free illustrated booklet on the field I have checked below: 
cess. LaSalle training, based on more : 


O Accounting 


choice. LaSalle, 417 South Dearborn, 
Chicago, Illinois 60605. 


O Business Law : 
than half a century's experience, is O Business H 
available to all, regardless of age, pres- Management . 
ent occupation, or previous experi- O Drafting : 
ence. And the cost is remarkably low. [O Real Estate s 
Mail coupon for free illustrated book- caer BES A 
let describing the subject of [ Stencune : 
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PS Readers 
Talk Back 


Want to get something off your chest? 
Write ‘‘Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


The high cost of patents 
In "We Need Your Inve 
Vice President Humphrey says he desires to see 
more inventions at invention fairs. It’s too ex- 
pensive to acquire a patent. The government 
should furnish to inventors specially designed en- 
velopes with an “interim” form similar to the one 
used to apply for a patent. The inventor could 
draw, describe, and have his idea witnessed 
and sealed without cost. He would send it to 
the government to be held in a special file, 
which could only be opened by court order. The 
inventor could then—with security—seek a manu- 
facturer to promote his invention. If difficulties 
arose, a court could open the envelope and 
determine who rightfully owns the idea. The 
envelopes would be kept long enough to allow 
the inventor time to process his invention for 
patenting in the normal way 
H. R. Lenman, Greenville, Miss. 


ntive Skills" [June], 


Dissent on the joys of trail bikes 

Erik H. Arctander's article "Take-Along Trail 
Bikes Add Vacation Fun" [May] says off-the- 
road riding is probably the safest kind. I would 
add that riders should be mindful of the safety 


ac^ 
x 


of hikers on backwoods trails. Some of us still 
will be there doing more and seeing more the 
old-fashioned way—on foot. 

Jerry Stivers, Cincinnati. 


. .. The vacation fun Erik H. Arctander speaks 
of is purely selfish. It's with good reason that 
the mechanical conveyances he describes are 
banned from the trails of the National Parks. 
Don't forget the desirability of quiet and hik- 
ing. Use these machines wisely. 

THEODORE P. STREIBERT, New Haven, Conn. 


Balloonist's unscheduled descent 


You may be interested in knowing that after 
Tracy Barnes took Devon Francis for a ride 
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[^Daffy Ride in a Hot-Air Balloon," July], 
he undertook a transcontinental flight from San 
Diego. Two accidents occurred. In the first, 
Tracy and a companion bailed out. After that, 
there was a considerable delay because the 
winds blew from the wrong direction. The next 
takeoff ended in a crash, 65 miles east of San 
Diego, resulting from freak winds on Mt. La- 
guna. Tracy's back was strained and the bal- 
loon system damaged. He has nearly recuper- 
ated, the balloon is being repaired, and he hopes 
to reach the Atlantic coast in due course. 
Mrs. Tracy Barnes, Chester, S.C. 


. I was intensely interested in Devon Fran- 
cis' account of his balloon flight since I often 
witnessed hot-air-balloon ascents as a youngster. 
Some rope rigging arranged from treetops or 
poles held the empty bag over a short chimney 
with a wood fire beneath. The fire was in a sheet- 
iron pipe about 30 inches in diameter and 15 
feet long, banked with 
earth. At the far end 
was a riser stack about 
10 feet high. When the 
bag was pretty well in- 
flated, the supporting 
ropes were removed and 
the ballon held down 
by bystanders. When it 
was released, the as- 
cent was rapid to, say, 
2,000 feet. The aero- 
naut rode a trapeze and 
frequently hung by his 
feet. When he had per- 
formed for a minute or 
so, he would descend by parachute. The bal- 
loon had a sandbag attached by rope to the 
top. When the aeronaut let go, the balloon 
would invert, empty itself of the hot air, and 
come down. 

Homer T. Hoop, Santa Monica, Calif. 


Hue—and cry 


I was surprised that you left out Kodacolor 
in “Whose Hue: PS Guide to Color Films” 
[June]. It’s very fast and gives you the cheap- 
est color prints, plus a negative that yields 
excellent black-and-white prints. It has a much 
wider exposure latitude than the color films 
reported on. Best of all, it produces a positive 
Kodachrome slide for projection, which I find 
even better than the same shot when taken 
directly on Kodachrome film. It was most un- 
fair to leave out this wonderful film. 

Sercio R. Docar, Washington, D.C. 


Our article was limited to transparency 
color. At a future time, we hope to cover 
negative color films such as Kodacolor. 


. How were the pictures taken for the 
color-film story? One camera would have to be 
loaded and reloaded eight times for all of 

Continued 


TECHNICIANS: 


Here’s the fast way 
to begin a career 
with IBM 


If you have an A.A.S. degree in Electronic Technology, or a 
certificate of completion from an accredited two-year technical 
school, or equivalent military experience, DON’T SEND US 

A RESUME! 


If you are interested in a challenging career with an 
acknowledged leader in one of the world’s fastest-growing 
industries, DON’T MAKE UP A RESUME! 


Would you like a position involving testing, troubleshooting 
and repairing ferrite core storage units, tape drives, display 
devices, drums, transmission control equipment and other 
peripheral devices associated with some of the world’s largest 
and most advanced electronic data equipment? 


If you think you can qualify, we'd like to review your 
qualifications. Who knows, we may have just the spot for you 
at our Kingston, New York, facility. 


RELOCATION EXPENSES 
WILL BE PAID 


But please, don’t send us a resume. A simple postal card 

sent to Mr. P. Palker, Dept. 641V, IBM Corporation, Neighborhood 
Road, Kingston, New York 12401, will do. Just be sure to tell 
us where to send the application. IBM is an Equal Opportunity 


Employer. 


IBM. 
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AND ENGINEERING 


_ Learn how you can prepare for a dynamic 
. career as an electrical or mechanical engi- 
| neering technician or engineer in such 
exciting, growing fields as avionics, mis- 
siles, reliabillty control, fluid mechanics, 
- data processing, metallurgy, microelectron- 
ics, and advanced aerospace research. 
MSOE offers residence study programs 
leading to these degrees in engineering 
technology and engineering: 
E < 2 years — Associate in Applied Science 
4 years — Bachelor of Science 


Also get facts about scholarships and fi- 
nancial aids, job placement and other 
student services, plus photographs of 
MSOE technical laboratories and 
student activities. For your copy, 
just mail the coupon — 
no obligation. 


MSOE 


Milwaukee School of Engineering 


Milwaukee School of Engineering 
Dept. PSM-866, 1025 N. Milwaukee Street 
Milwaukee, Wisconsin 53201 


Please send the “Your Career" booklet. 
I'm interested in 


D Electrical fields O Mechanical fields 
A ——ÀMÀ 
Address... 
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PS Readers Talk Back 
[Continued] 


them. The girl probably couldn't wait this 
long. Which is the real color of the sand—white 
with Agfachrome CT18 or pink with the 
D/50 and D/100? 

Vic Scuuster, Glenwood, Iowa. 


The pictures were made from one camera 
position: Half on each roll of film with a 
normal lens, half with a telephoto. It was, 
as you might guess, a long session for our model. 
The sand is tan-white. 


. I have been a subscriber to your maga- 
zine for some time. We scientists, mechanics, 
and shop men do not need these illustrations 
of undressed young women in your magazine. 
Please omit them. Those who desire such illus- 
trations can find them in scores of other maga- 
zines, besides yours. 

SrANLEY S. GiLLAM, Minneapolis, Minn. 


Perhaps our readers don't "need" them, but 
we've never felt that pictures of girls should be 
taboo in PS. We've used them when appropriate 
to the subject. Do other readers consider pic- 
tures of the opposite sex in PS offensive? 


A knotty space problem 


The two space travelers in the June cartoon 
[p. 172] look dismayed—no wonder. Their po- 


sf 


| sitions represent an impossibility. My drawing 


indicates the correct position and should pretty 
well tie it up. 
Joun Jurex Jr., Milwaukee. 


Cone drive's older cousin pops up. 


You might be interested to know that a farm 
tractor using a drive similar to the "Amazing 
New Cone Drive" [June] was built here in 
1920. Called the Square Turn Tractor, it was 
in production, and was tested at the university. 
We have recently located one in running con- 
dition to use next year during our state centen- 
nial. 

Frank M. Zoz, Asst. Engr., Tractor Testing 

University of Nebraska, Lincoln. 


. Your article was intriguing, but I dis- 
covered an error in illustrations. On the sketch 
of the high position, I believe the note on the 
torsion bar should read "rod bowed further," 

Continued 


POPULAR SCIENCE Readers: 
Take this Big 2.98 FR FE 
Picture-Filled Volume.. - 


(with no obligation to buy even one book in this program) 
It's Crammed with Hundreds of Exciting Fun-Filled Ideas, 
Plans, Projects for Home, Hobby, Yard, Car, Boat, Camp, Gar- 
den, etc.! 196 giant money-saving pages! 400 how-to pictures! 


Why do we give you this exciting do- 
it-yourself Volume absolutely FREE? 
Because we want you to live like a 
millionaire! Thrill to the good things 
of life! Enjoy Vacation Cabins — Barbe- 
cues — Sailboats — Cabin Cruisers — 
smart Furniture for every room— lux- 
urious Patio— Finished Basement —Ex- 
tra Attic Apartment — super Work-Shop 
—Playroom—Added Bedroom—House- 
Trailer — Fishing Pram — Landscape 
Gardens — every type of improvement 
for HOME and OUTDOORS! 

We give you this first Volume FREE 
— with no obligation — to prove to you 
how the famous PRACTICAL HANDYMAN’S 
ENCYCLOPEDIA will bring more fun into 
your life — bring you literally thousands 
of projects to save you money — keep en- 
tire family happy—keep yourself joyfully 
busy for pleasure and profit. 

Here are clear, picturized instructions 
and plans for making all manner of won- 
derful things — from an acoustically 
damped microphone for $2.00 to winter- 
izing a vacation cottage for year-round 
living! And the cash savings you make 
by doing things yourself range from 
$20.00 on a simple one-room paint job 


p———————— 


Get all this and more 
in your FREE BOOK: | 


Additional Bedroom «+ Built-in 


up to $2,200.00 on a cabin cruiser—or 
over $2,000.00 on a summer cabin. 


Mail coupon for FREE Volume— 
Nothing to Buy Ever! 


Giant FREE VOLUME is a foretaste of 
help you'll get from the complete PRAC- 
TICAL HANDYMAN's ENCYCLOPEDIA! 18 
superb volumes, 3,456 fact-filled pages, 
over 7,000 show-how illustrations, thou- 
sands of ideas and do-it-yourself projects. 


After you see your FREE volume you 
may, if you wish, collect other volumes 
in the Encyclopedia. Each volume comes 
ENTIRELY ON APPROVAL for 7 days 
FREE EXAMINATION—no obligation 
to keep or buy. Volumes 2, 3 and 4 come 
to you about one a month; remaining 
volumes come in two shipments...all ON 
APPROVAL. You may return any ship- 
ment within 7 days and owe nothing, or 
you may remit subscriber's low price of 
only $2.98 per volume plus a few cents 
shipping—for only one book each month. 


Even if you decide not to buy any 
books—giant first volume is still yours 
FREE. Mail coupon to: PRACTICAL 
HANDYMAN, Dept. PS-8, 100 Sixth Ave., 
New York, N.Y. 10013 


Mail Coupon for FREE Book NOW 


PRACTICAL HANDYMAN DEPT. PS-8 
100 Sixth Avenue, New York, N.Y. 10013 
Please ship me ENTIRELY FREE the big 734" x 


add an extra bedroom 
virtually for cost of 
materials alone. Save 


© up to $1,000! 


IDEA! 


Build this outdoor 
grill. Enjoy 1,001 
other money-saving 
projects! 


Install a new, mod. 
ern ceiling — com: 
plete with recessed 
lighting! 


Save $50 


| Closets + Furniture * TV Re- 
pairs * Antenna Problems + 
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| Projects + Attic Expansion * 
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| cessories * Boosting Gas 
Mileage * Window Framing * 
| Plywood Projects * Power 
Tools + Air Conditioning - 
| Car Transmissions * Spray 
| Painting + Outdoor Furniture 
* Dormers + Weatherproof- 
| ing + Attic Fans + Patios - 
Barbecues * Emergency Car 
| Repairs + Roofing + Appli- 
Lance Repairs + Much MORE! 


1114" colorful Volume I of the PRACTICAL HAN- 
DYMAN’S ENCYCLOPEDIA. I will be entitled to 
receive additional volumes of this great new Encyclo- 
pedia in 18 volumes as outlined above. After exam- 
ining each book, I may purchase it at the low price 
of only $2.98 plus shipping if I am more than pleased 
-..Or I may return the book in 7 days and owe 
nothing. I may cancel ANYTIME after buying as 
many volumes as I wish, or none at all if I choose. 
And you will send no further volumes after you re- 
ceive my cancellati 
Big First Volume is mine to keep FREE in any case 


Print 

Name. 

Address 

City & Zip 
State. Code 


Canadian orders will be shipped and 
billed from Canada, duty free. 


Looking for bathroom 
fixtures, blow torches, 
a block & tackle, 
building materials... 
anything? Just let 
your fingers do 

the walking. 


Action-People do. 
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PS Readers Talk Back 
[Continued] 

rather than “rod bowed the other way.” And 
the note on the torsion bar should read “rod 
bowed the other way,” instead of “rod bowed,” 
on the sketch of the reverse. I am a long-time 
PS reader and look forward each month to dis- 
covering what new and interesting area you 
have explored on the layman’s level, as only 
PS can do. 

RarpeH A. Hemze, Oklahoma City. 


The drawings are correct. If the motion of 
the frame attached to the torsion bar were uni- 
form, your interpretation would be right, but it 
is not uniform. 


Count-to-10 traffic light 


June was one of the biggest issues I have 
read in a long time. The H-bomb story was 
especially well written—and dramatic. At least 
15 other things were right up my alley. But 
James L. R. Hines, builder of the countdown 
traffic light [p. 131], should hark back to 1937 
or '38 to a similar seconds-left traffic light used 
in Indianapolis. Hines's is more sophisticated, 
but the old one gave the same information. 
Ten white lamps were ringed around the green 
signal—it had no amber light. Fen seconds be- 
fore the change to red, all 10 went on, and then 
one after another went out as the seconds passed. 

TEÉMPLE Nieter, Evanston, Ill. 


For southpaws only 


No left-handed circular saws [“PS Readers 
Talk Back,” June]? I’m a southpaw carpenter 
and boat builder and I use a left-handed cir- 
cular saw nearly every day. Here are a few 
companies that make them: Milwaukee Elec- 
tric Tool Corp., Brookfield, Wis. 53005; Skil 
Corp., 5033 Elston Ave., Chicago 60630; Por- 
ter Cable, 400 N. Lexington Ave., Pittsburgh. 

Rocer B. Ronan, Lisbon, N.H. 


. .. You can tell John Garland that Rockwell 
makes two models of circular saws with the 
blades on the left-hand side—numbers 567 and 
568. 

H. H. Frirz, Wilkinsburg, Pa. 


Other PS readers report that both Cummins 
and Sioux also make circular saws for lefties. 


Wankel for motorcycles? 


You say "The Engine That's Giving Detroit 
“Wankel Fever " [Apr.] was developed by Felix 
Wankel, who then sold his idea to NSU motor- 
cycles. I am curious to know if NSU intends to 
use the Wankel as a power pack for a motor- 
cycle, or if it's now available. 

Mark HovATEN, Van Nuys, Calif. 


NSU has not released any information on a 
Wankel for motorcycles up to this date. 
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AND AIR CONDITIONING | — 


THESE TWO 


FREE BOOKS 


CAN START YOU ON YOUR 
WAY TO: 
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X spare time income 


X savings on appliance 
repairs 


THIS NEW, SHORT EASY COURSE 
TRAINS YOU AT HOME 


THE BEST WAY TO GET AHEAD 

is to make yourself better qualified than 
the next man. You can prepare quickly 
to do professional appliance servicing at 
home in your spare time. 


NEW EASY COURSE 

shows you step-by-step professional 
methods for repair of all types of appli- 
ances...including air conditioning, even 
small gasoline engines, farm and com- 
mercial equipment. 


AMAZING PROFITS 

in your spare time...in improved job op- 
portunities...in a business of your own. 
You earn-as-you-learn professional 
methods of appliance repairs...are ready 
to start servicing appliances after only 
a few lessons. 


LOW COST TRAINING COVERS 
everything...special equipment is in- 
cluded in your course at no extra cost. 


APPLIANCE DIVISION, NATIONAL RADIO INSTITUTE 
3939 Wisconsin Ave., Washington, D.C. 20016 


HOW YOU dios 

CAN PREPARE | 
AT HOME FoR Dp 
BUSINESS AND jog 
OPPORTUNITIES 


aS Ex 


SEND FOR FREE BO 


p-------------2--2-2-2-2---2----4 


MAIL THIS COUPON TODAY! 
Appliance Division, Department 601-086 


National Radio Institute 
3939 Wisconsin Avenue , Wash.,D.C. 20016 


Send me the illustrated free book that tells about op- 
portunities in Electrical Appliance Repair and details 
of NRI's new course— plus a sample lesson. 1 under- 
stand there is no obligation and no salesman will call. 


Zip Code 


Accredited Member National Home Study Council 
———————————— 
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“Say, Smokey-”’ 


A clinic on cars by America’s 


most famous mechanic 


Each month in PoPULAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


Come eee reese eee eseeees ees eeEEEEEEEEEHeEEeEeEeEEEeseEsesesseee 


“My '63 Olds Dynamic 88 bounces pretty bad 
around 70 m.p.h. New tires and balancing don't 
seem to help. Some say this model has a bad 
front end. Any suggestions?" 

C. P. SaNpEns, Humboldt, Tenn. 


The shocks probably are causing the trouble. 
But also, check all suspension parts, front and 
rear, for worn bushings and parts and loose bolts. 
This model did not have a bad front end com- 
pared with some other makes in 1963. It sounds 
silly, maybe, but make sure those tires are round 
as well as new. Off-round tires are no joke, and 
they're commoner than people think and re- 
sponsible for a lot of rough riding blamed on 
other parts. 


“I do a lot of stop-and-go driving in my 1960 
Rambler wagon. Could I switch my generator 
for an alternator? What's the best type?" 

Josepu MeseroLe Jr., Brooklyn, N.Y. 


Get a Delco, Autolite, Leece-Neville, or one 
of the other good makes in kit form. The regu- 
lator and some wiring will have to be changed. 
Unless you've had experience in this kind of 
work, get a good automotive electrician to do 
the changeover. A goof-up can get real expen- 
sive on this job. 


“Whether it's hot or not, the 390-inch engine 
in my 1965 Thunderbird, with power steering, 
power disk brakes, and automatic, keeps stalling. 
My mechanic adjusts the carb and says it's okay. 
A few days later it begins to stall again." 

Joseru N. Rizzo, Manhasset, N.Y. 


Go to a shop that has up-to-date analyzing 
equipment—and, more important, a mechanic 
who knows how to use it. Have the complete 
engine checked and adjusted. Just guessing— 
from here—I believe your trouble is in the carb. 
Could be that it’s running too rich at idle be- 
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cause the float is too high or the fuel pressure 
excessive. But repairing one part, without study- 
ing the whole engine setup, may be what's ailing 
your car. 


“I have a '62 Ford, 292-inch V-8, with 70,000 
miles on it. Oil and filter have been changed 
every 3,000 miles. Oil pressure seems to be the 
same as when new, and there is no sign of loss 
of coolant. Yet I have been plagued with the 
oil foaming for the last 5,000 miles. A Ford 
mechanic said that a change in oil brands would 
clear this up. I changed from one name brand 
of 10W-30 oil to another, and even on the 
second refill the foaming is as bad as ever. Any 
ideas?" 

J. J. Worax, Brookfield, Wis. 


Just how you know the oil is foaming has me 
puzzled, but granted it is, I believe the crank- 
case vent is plugged. That causes pressure to 
build up in the pan. With that mileage, I'm sure 
you have some blow-by from worn or stuck 
piston rings, too. You might get some help from 
one of the various additives, but the sure cure 
is to have that engine pulled down, cleaned up, 
and put back on specs. 


“The upper brake cylinder on the right front 
wheel of my 1961 Chrysler Newport leaks. I had 
new brake linings put in when I bought the car, 
used, and at that time they found this cylinder 
leaking. I've had it rebuilt four times, and each 
time, after a few days, the rubber cap over the 
mouth of the cylinder pops, and it starts leaking 
again. Should I get a new cylinder, or is ihere 
something else that could be wrong?” 

Rosert Branvon, Rosedale, N.Y. 


Have the cylinder replaced, and have the shop 
that installs it check it for proper piston clear- 
ance. For some reason, the manufacturers don’t 
want to give these cylinders enough clearance. 


Continued 


How AC’s Self-Cleaning 
Hot Tip Insulator promotes 
peak power longer. 


Because of its ultra-thin, recessed design, AC Spark Plug's Self-Cleaning Hot Tip Insulator 
gets hotter, faster—to stay cleaner, longer. The hot tip burns away fouling deposits and 


promotes more powerful, more responsive engine performance. AC's exclu- 
sive recessed tip also cools faster to minimize pre-ignition. With their faster 
heating and cooling properties, AC Fire-Ring Spark Plugs can be driven 
harder with less danger of overheating—can be used for slower speeds with 
less danger of fouling. Make your own tune-up note now. Promote maximum 


power and performance in your car’s engine. Insist on AC Fire-Ring 
Spark Plugs next time you change. AC SPARK PLUG DIVISION 


FIRE-RING 
SPARK PLUGS 
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JOEL DAIGLE says, 
“Earned $1138.75 
while raising Now 
have excellent 
locksmith job—and 
enjoy every min- 
ute of the work." Pieces of 
Fort Kent, Me. Professional 
JOHN SCHMITZ says, Equipment. 
“what aappy way | — LOCKS, PICKS & 
e. 
successful shop— TOOLS supplied 
a completely out- | for use with course. 
fitted mobile unit 
and a substantial 
income," = 
Butler, N. J. g (| g 
JOE E. WAREN says, or 
Waid entire. tui & ^ 
ion and made rE ted 
besides in spare- 


time, even before 
completing train- 
ing." Overland 


EJ a 
Park, Kan. = d 


TRAIN AT HOME— EARN WHILE YOU LEARN 


Add to YOUR INCOME FAST-—even double it 
with easy sparetime earnings. Cash in on the 
nation-wide shortage of trained locksmiths. 
Quickly step into a big pay job, or start a high- 
profit shop of your own! 


EARN EXTRA MONEY RIGHT AWAY! 


You can quickly qualify as a skilled locksmith. Age. 
education, minor physical handicaps don't matter in 
this ever-growing trade. So easy to learn it's like a 
fascinating new hobby! 

Study at home as little as one hour a week. All 
special professional tools. Supplies, including files, 
calipers, tweezers. cylinders, door handles, assem- 
blies, gages, pins. springs, extractors, picks, locks and 
keys—supplied FREE. Gain practical experience by 
doing real jobs on car locks, house locks, padlocks, 
safe Iccks, etc. ed 

Send for FREE BOOK, “Your Opportunities in 
Locksmithing" and FREE SAMPLE LESSON 
PAGES. No cost, no obligation, no salesman will call. 


Only school of its kind: Licensed by State of New Jersey, 
Accredited Member National Home Study Council, 
State Approved Diploma. 
APPROVED FOR VETERANS 
LOCKSMITHING INSTITUTE, vept. 111.055, 

(A Division of Technical Home Study Schools) — Little Falls, New Jersey 07424 


Est. 1948 


MAIL THE COUPON AT ONCE 


|| LOCKSMITHING INSTITUTE, Dept. 

r 111-086, Little Falls, New Jersey, 07424 

I Please send without obligation the FREE [7 Check here l 

illustrated book, ''Your Opportunities in if eligible 

| — Locksmithing'' and Sample Lesson pages. for veteran l 
l 1 understand no salesman will call. benefits. I 
i Name. \ 
| Address. l 
L city Sut Zi. 
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“Say, Smokey—" 
[Continued] 
Also check the lining and drum. Maybe the 
piston is riding at the edge of the cylinder to 
make up for bad drum-lining adjustment. 


*My '61 aluminum V-8 Buick Special with 
135,000 miles on it was overhauled at 100,000, 
and ecer since a lifter has been knocking. The 
mechanic tried unsuccessfully to beat it out 
several times. There seem to be no adjust- 
ments. Finally, at 130,000 he installed new 
lifters and ground the valves, but it still knocks. 
He worked on the oil pump to get more oil to 
the lifters, without success. Now the agency 
says that a loose cam bearing is causing low oil 
pressure to the lifter. The valves have always 
caused trouble, being ground three times before 
the overhaul." 

Dove Rosertson, Quincy, Ill. 


Engine knocks are usually caused by too much 
clearance, and it is best to try to pin down the 
exact area before tackling the job. The crank- 
shaft and associated parts would be noisy—in 
time with the engine revolutions, such as the 
speed of the rods, pistons, wrist pins, and rings. 
Valve-gear noises—other than timing gears—are 
sequenced at one-half engine r.p.m. Maybe it’s 
not a lifter. If it is, a loose cam bearing could 
cause low oil pressure to the lifter gallery. From 
this distance I would suspect you have excessive 
heat. This can burn valves. There are 20 causes 
of excess combustion-chamber heat. Unless you 
can do something to decrease the heat, or use 
valves more able to withstand it, your problem 
with valves will continue. 


“From the moment I started the engine on 
my new '65 200-inch Mustang, with standard 
shift, I knew something was wrong. Hot or cold, 
on speeding the engine to 1,500 or 2,000 r.p.m., 
it starts to break up. There's a loss of r.p.m., 
and if you freeze the throttle setting at these 
speeds—no load —9you can watch the tach gain 
and lose 100 to 300 r.p.m. Under way at any 
speed over 30 in high gear, you can feel the 
engine cut up. The dealer has replaced, or re- 
worked, the following: points, plugs, distributor, 
valve springs, and valve lifters. He has relapped 
the valves, put in three new carburetors, 
changed the head, replaced secondary wires, 
and tested primary wires. You can still see the 
pip on the scope as the engine breaks up. The 
camshaft looks perfect. What can the trouble 
be?” 

Lawrence L. Hawes, Eastport, N.Y. 


Whew! That baby sounds tough, but here is 
what I'd do to pinpoint this trouble. First, with 
the scope, see if you can pin it on any one, or 
more, cylinders. If this doesn’t work out, look 
for a bad intake-manifold casting (a leak or re- 
| striction). If you find nothing wrong there, in- 
| stall a fuel-pressure gauge at the carburetor and 


Continued 


Or The Ventures. 
Next to your favorite person, Craig Car- 


4 front seat. 


Whether your car’s a sophisticated compact, a tiny / 
swinger from the old country or a gun boat, Craig 
Car-Stereo will bring it alive with the sound 

of precision-separated, superb-fidelity stereo. / 


j 


With Craig's “custom” unit you've got the best engineered / 
Car-Stereo on the market. 4-tracks. Dual heads. Handsome, 
retracting dust cover to keep the heads dust-free. Capstan , 


drive. 16 watts of power. Compact, all-chrome finish. 
Hi | | : | 
F1 


For the name of your nearest Craig Car-Stereo dealer, write: 


QCRAIG PANORAMA, INC. 


2302 East 15th Street - Los Angeles. Calif. 90021 - (213) 623-2421 - TLX 674116 


Your Craig Car-Stereo dealer's got a huge library of 
continuous-loop tape cartridges, too. If you don’t dig 
the Count, Bach or The Ventures, how about putting 
your favorite show on the road? 


See your Craig Car-Stereo dealer for a tune-up. 


£A Stereo is about the neatest thing you can put in your r di 
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“Say, Smokey—” 
[Continued] 


a voltmeter on the primary side of the coil. Run 
the car on the road, and I believe that will give 
you the clue to your trouble. 


“My '64 Comet with a 260-inch engine has 
had its second set of spark plugs, and I note 
after installation they keep caking up every 
2,000 to 3,000 miles. I now have 18,000 miles 
on the car and use super gasoline. What can 
I do to overcome this problem?” 

Joe Le Franc, Clarkson, Ont. 


Not much, frankly, for that type of combus- 
tion chamber. Under certain conditions it really 
seems to build up heavy carbon. Try experi- 
menting with the different types of gasoline that 
come in varied octane ratings—such as Amoco 
or Sunoco. One of the numbers may build less 
carbon. 


“My 1965 Ford Country Sedan at speeds over 
85 wants to sway and wander from side to side. 
It’s really hard to hold it on the road. I wrote 
to the company but received no answer. The 
dealer says it is just one of those things you 
have to live with. What say you?” 

Roy B. Gisson, Augusta, Ky. 


The engineers tried to compromise between 
good handling and smooth ride on that model, 
and the handling lost out. Here are some things 


that will help: new tires, of some premium type 
with more cords; heavy-duty shocks; police-type 
springs front and rear; and H I D front stabilizer. 
Check the front and rear ends for worn parts 
and correct alignment. Check the body-to-frame 
mountings, and if heavier ones are available, 
put them in. Check the steering gear and link- 
age for wear and adjustment. Then it should 
handle pretty well—but it'll ride like a 1948 
model. 


“I have a '65 Land Rover Camper and want 
to install an extra battery to run a fan, etc., 
while the engine is stopped. I want to charge 
No. 2 battery with the regular generator, but 
have it isolated so that it doesn't run No. 1 
battery down. How can I do this?" 

H. Bryans, Rockleigh, N.J. 


A hookup approximating this could be done 
by an automotive electrician, but is too detailed 
to describe in this column. I think, though, you 
are asking for lots of trouble if you go through 
with the procedure you have outlined. Why not 
consider installing an H I D low-cut-in alterna- 
tor instead? 


Got a question on autos? Send it to: 

“Say, Smokey—'' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 


Meet our panel of experts. | 


If you're the kind of man who 
demands performance from his 
car, you need the continuous, 
expert data about your engine 
that precision gauges provide. 

We make every gauge you 
need — everything from water 
temperature to supercharger 
pressure. Large and small sizes. 


Electric and mechanical. All 
perfectly matched in any of 
three popular styles. 

So if you're the kind of man 
who understands his car, you'll 
appreciate our panel of ex- 
perts. Ask for Stewart-Warner 
gauges at your local speed shop, 
garage, or parts supply store. 


SW 


STEWART-WARNER 


INSTRUMENT DIVISION 
1840 Diversey Parkway, Chicago, Illinois 60614 


FINCO ALL-BAND UHF-VHF-FM ANTENNA 
75 OHM Model CX-UVF-24 $72.10 List 


FINCO-ALL-BAND UHF-VHF-FM ANTENNA 
300 OHM Model UVF-24 $59.95 List 


Finco's Swept-Element Antenna challenges all com- 
petition. Its unique design assures the finest color 
and black and white TV reception—plus superb FM 
and FM Stereo tone quality. 
300-ohm models for normal reception areas from 
$16.95 to $54.50 

75-ohm models for poor reception areas from 

$18.55 to $62.80 — « 


FINCO SWEPT-ELEMENT VHF-FM ANTENNA 
75 OHM Model CXVL-10 $43.25 List 


FINCO SWEPT-ELEMENT VHF-FM ANTENNA 
300 OHM Model VL-10 $34.95 List 


The one antenna that does the work of three! Pulls 
in beautiful color and crystal clear black and white 
pictures on both UHF and VHF channels... plus 
the finest stereophonic and monophonic FM sound 
reproduction. 
300-ohm models for normal reception areas from 
$18.50 to $59.95 
75-ohm models for poor reception areas from 
$42.65 to $72.10 


F. R E. E ALL FINCO CX-VL, CX-UVF AND UVF ANTENNAS COME WITH A FREE INDOOR SET- 
m MOUNTED TRANSFORMER, VHF-UHF TRANSFORMER SPLITTER OR VHF-UHF SPLITTER. 


THE FINNEY COMPANY 


34 WEST INTERSTATE STREET, DEPT. PS, BEDFORD, OHIO 
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See the Stars, Moon, Planets, Close Up! 
3” ASTRONOMICAL REFLECTING TELESCOPE 


KEEP PACE WITH SPACE AGE! SEE MANNED MOON SHOTS, SPACE FLIGHTS, CLOSE-UP! 


AMATING SCIENCE BUYS 


for FUN, STUDY 


or PROFIT 
WAR SURPLUS AMERICAN-MADE 7x50 BINOCULARS 


Big savings! Brand new! Crystal clear viewing 


Photographers! Adapt your camera to this Scope for excellent 
Telephoto shots and fascinating photos of moon! 


to 180 Power—Famous Palomar Type! An Unusual Buy! 
ee $ Equatorial Mount with lock on both 
axes. Alumimzed and over-coated 3” di- 
ameter high-speed f/10 mirror. Tele- 
cope comes equipped with a 60X 
eyepiece and a mounted Barlow Lens. 
Optical Finder Telescope included. Hard- 
wood, portable tripod. FREE with 
Scope: Valuable STAR CHART plus 
“HANDBOOK OF HEAV- 
plus "HOW TO USE YOUR 
TELESCOPE" ROOK. 

Stock No. 85,050-NR. $29.95 Ppd. 


414" Astronomical Reflector Telescope! 
45-270 Power. New Vibration-Free Metal Pedestal Mount 
Stock No. 85,105-NR. ...$79.50 F. 


Superb 6" Reflector Telescope 
Up to 576 Power. Mortal mount and Pedestal Base. 
Stock No. 85,086-NR. .$199.50 F.O.B. 


SPECIAL! AMERICAN MADE! 
OPAQUE PROJECTOR 


Insert illustrations up to 3" x 31⁄2” to pro- 
ject and enlarge them to 35" x 30° if screen 
is 61» ft. from projector. No film or nega- z 
lives "needed. Projects magazine pictures, 
hotos, lettering in full color or black-and- 
white. Use in darkened room for best results. 
Primarily intended for children. Operates on 
115-volt A.C, current. 6-ft. extension cord and 
plug included, Operates on 60 watt bulb, not 
included. Approved Underwriters’ Labora- 
torles. Ine. Size 12" x 8” x 4147 wide. Welxht 
1 Ib. 2 oz. Plastic case with built-in handie. 


Stock No. 70,199-NR. $7.95 Postpaid 


“Balls of Fun’’ for Kids . . . Traffic Stoppers for Stores . . 
Terrific for Amateur Meteorolo, wae 


SURPLUS GIANT WEATHER BALLOONS 


At last, . . available again in big 8-ft. diam- 
eter, Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. Blow 
up with vacuum cleaners or auto air hose. 
Sturdy enough for hard play; all other us 

Filled with helium (available locally) use bal 
loons high in the sky ti adver- 


tise store sales, annou ete, 
Amateur meteorologists use balloons to mea. 
sure cloud heights, wind speed, temperatu 


pressure, humidity at various heights. Phi 
Faphers can utilize for low-cost aerial photos. 
Recent Gov't. surplus of heavy, black, neo- 


prene rubbei 
Stock No. 60,568-NR .. ..$2.00 Ppd. 


‘FISH’ WITH A WAR SURPLUS MAGNET 


Go Treasure Hunting On The Bottom 


Great idea! Fascinating, fun and sometimes tre- 
mendousiy profitable! Tie a line to our 5-lb. Magnet— 
drop it overboard in bay, river. lake or ocean. Troll it 
along the bottom—your "'treasure'" haul can be outboard 
motors, anchors. fishing tackle. all kinds of metal valu. 
ables, 5-lb. Magnet is war surplus—Alnico V Type— Gov't. 
Cost. $50. Lifts over 150 ibs, on land—much greater 
weights under water. Order now and try this new sport 
Stock No. 70,571-NR 5 Ib. Magnet......... ..$12.50 Postpaid 
Stock No. 70,570-NR 3'2 Ib. Lifts 40 [TN $8.75 Postpaid 
Stock No. 85,152-NR 1534 Ib. size, lifts 350 ib: .$33.60 FOB 


SOLVE PROBLEMS! TELL FORTUNES! PLAY GAMES! 


NEW WORKING MODEL DIGITAL COMPUTER 

ACTUAL MINIATURE VERSION 

OF GIANT ELECTRONIC BRAINS 
Fascinating new see-through model computer 
actually solves problems. teaches computer fun- 
damentais. Adds. subtracts. multiplies, shifts, 
complements, carries, memorizes, counts, com: 
pares. sequences. Attractively colored.” rigid 
plastic parts easily assembled. 12"x3127x4347 
Incl. step-by-step assembly diagrams. 32-page 
instruction book covering operation, computer language (binary 
tems), provramming. problems and 15 experiments. 

$5.98 Postpaid 


Stock No. 70,683-NR.. 


MAIL COUPON for FREE CATALOG “NR” 


EDMUND SCIENTIFIC CO., Barrington, N.J. 
Completely New 1966 Edition. 148 Pages. 


Nearly 4500 Unusual Bargains 
ant Catalog-NR. 


Please rush Free 


Name. 

Address.. 

City.. 
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7 power. Every optical element is coated. 
An excellent night glass—the size recommended 
for satellite viewing. Individual eye focus. Exit 
pupil 7mm. Approx. field at 1.000 yds. is 
376 ft. Carrying case included. American 
7 x 50's normally cost $274.50. Our war sur- 
plus price saves you real money. 
Stock No. 1544-NR Only $78.40 Ppd. 
8 x 30 Binoculars similar to above. 
Stock No. 963-NR .- $40.00 Postpaid 
7 x 35 American Made rs. 

:$55.00 Ppd. 


Stock No. 964-NR ..... 
BINOCULAR-TO-CAMERA HOLDER 
Will Fit Any Camera 


For Exciting Telephoto Pictures 
Bring distant objects 7 times nearer with 

a 35-mm camera. 7x50 binocular and our 
NEW CAMERA-TO-BINOCULAR. HOLDER. 
Ideal for long range photos of wild life. 
xhipx. people, planes, ete. Camera and 
binocular attach easily. Use any binoc- 
ular or monocular—any camera. still or 
movie. Take color or black and white 
shots. Attractive gray crinkle and bright chrome finish. 10" long. 
Full directions for taking. seuhor 
Stock No. 70,223-NR .......- 


DIAGNOSE HIDDEN TROUBLE WITH » 
PROFESSIONAL STETHOSCOPE 
Designed for use by physicians, this 
super-sensitive stethoscope is ideal 
suited for detecting faults in machines 
and engines, and in fluid, air and gas 
leakage. Dozens of uses In auto repair 


$11.50 postpaid 


shops, labs, and for hobby and educ: 
tional applications. 
Stock No. 50,270-NR..................$6.95 Postpaid 


BARGAIN PRICE STETHOSCOPE HATA lent. 
Stock No. 50 223-NR......... . -$2.95 Postpaid 


tt Brand New, Quick. Charge: Industrial Surplus 
NICKEL-CADMIUM BATTERY 
Unparalleled Value 


For the first time a 6-volt, light-weight nickel-cadmium 

battery An stainless steel, strap type casting, 4-amp hour ca- 

pacity. Almost unlimited life-thous of discharge-charge cy- 

cles with minute dererioration-charges fully in approx, i hf. 

[" with Edmund charger kit. Just a few drops of water per y 
provide full maintenance. Hundreds of uses for hobbyists, amı 

teur photographers, campers, mode! builders, etc. Unequalled for re. 
chargeable lanterns; cycle scooters, and boat ‘lights: portable fluorescent 
and ultra-violet lights; electronic ‘Mash units. Battery requires minimum 
of electrolyte; is sealed to prevent loss; delivers nearly 100% of output 
at below freezing temperatures compared to b0% by lead-acid batteries. 
No corrosive fumes under any stage of recharge. Can't be damaged by 
accidental charge in reverse (but not recommended). Stud tone termin 


on top Ila” apar, marked for polarity: 6/32 thread, nuts and lock-washers. 
^xZ^x47. Wi 2 The. 12 ounces. 
Stock No. 70,776-NR . a S $15.00 Ppd. 


CHARGER KIT FOR G-VOLT BATTERY. Charges in approx. 1 hr. Shuts 
off automatically, attaches to Stock No. 70,776 battery case. Includes 
transformer. balinet resistors. charger citeult’ board, mounting hardware, 
St. cord. Plug switelt, assembly instructions. 


Stock No. 70,807-NR . ..$8.00 Ppd. 
ONE 1.2 VOLT NICKEL-CADMIUM eec 
Stock No. 40,798-NR .... - .$3.95 Ppd. 


MINIATURE WATER PUMP 


Wonderful for experiments, miniature waterfalls, foun- 
tains. Christmas gardens, HO gage railroad backdrops, 
hobbyists, labs, schools. Pumps continuous flow of water 
ete. Tiny (25” x 1%") electric motor and pump ideal for 
hobbyists, labs, schools, Pumps continuous flow of water 
at rate of one pint per minute at a 12” head. With 2 D 
arteries in series will pump to 24" high, Works in 
either direction. Stock No. 50,345-NR........ $2.25 Postpaid 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator 
for scientific experiments, electrical us 
demonstrations, Generates up to 90 volts by 
turning crank. Use in high impedance relays. 
Charge ground and bring up night crawlers 


for bait or study. 2 Amico Magnets alone 
worth original price. Wt. 2 Ibs. Cost to 
Govt. $ 

Stock No. 50,225-NR $6.95 Postp: 


Name type generator. mounted, l, with Nght. as electricity demonstrator. 
Stock No. 50,365-NR. " $11.95 Postpaid 


MAKE YOUR OWN POWERFUL 
ASTRONOMICAL TELESCOPE 


Kits contain fine annealed pyrex mir- 
ror blank, abrasives, diagonal mirror 
and eyepiece lenses. You build instru- 
ments ranging in value from $75.00 to 
hundreds of dollars. 


Diam. Mirror Thickness 
aya” 34" 
e 1 
a" 1387 19-50 ppd. 
10” 1347 39433 ] t9 
59.95 Barrington 


Capia av STOCK MU: BIND CHICK OR MONIT OBDIE TATIIACHON CUABAMIIIC 


EDMUND SCIENTIFIC CO., BARRINGTON, N. J. 


Science 
Newsfront 


Last-minute news and notes to keep you up-to-date 


How to jump 100 feet—down 

Like Superman, soldiers may soon be able to 
leap down from, if not over, tall buildings in 

single bound. The secret: simple, disposable 
shock-absorbing gadgets known as “Dynasorbs.” 
Designed by Lockheed, they consist of lengths 
of pipe, each notched on the bottom, which are 
strapped to the feet. When the wearer hits the 
ground, the pipes curl up from the impact, ab- 
sorbing most of the shock. Pairs of Dynasorbs 
may be issued to airborne troops to make it 
possible for them to jump out of parachute- 
snagging jungle foliage. 


Secret equipment studies driving habits 

Your driving may soon come under scrutiny 
without your knowing it. With new electronic 
devices developed by Raytheon Co. for the 
Federal Bureau of Public Roads, a following 
car can measure your speed, brake and gas 
pedal use, tailgating habits, gas consumption, 
and the traffic density. The devices include an 
optical rangefinder shaped like a headlight, 
which automatically tracks the car ahead, and 
a data processor to take down information. 
They will shortly be installed in a test car 
that will follow and track other motorists 20 
to 800 feet away. The equipment is not in- 
tended for law enforcement, spokesmen stress, 
but to record normal driving habits. 


Toward quieter table saws 

While some may enjoy the ear-shattering 
screech of a rotary table saw, researchers in 
Poland are looking for ways to cut down on the 
noise. When saw teeth are correctly set, there 
is clearance and minimum friction between 
saw and sawed surfaces—but there is also maxi- 
mum noise. One answer is to increase blade 
thickness by two percent around the circum- 
ference. With a 300mm-diameter test saw, 
this resulted in a noise level decrease to 90 
decibels; a conventional blade made 106 deci- 
bels of noise. Damping blade vibrations with 
a magnetic field also helped; noise was re- 
duced by 20 decibels. 


Do you attract mosquitoes? 

Mosquitoes have definite preferences in the 
people they bite. According to a recent Ameri- 
can Medical Association study, persons in good 
health who are warm-skinned and who have a 
dark complexion tend to get roughly 30 per- 
cent more bites. Also attractive to the pests are 


By W. STEVENSON BACON 


persons who perspire a lot, breathe heavily, 
are highly active, wear perfume, cologne, or 
after-shave lotion, and persons who wear dark 
clothing. What preventive measures can you 
take? Dress in light clothing, bathe frequently, 
cut down on strenuous activity, and take it 
easy on perfumes and after-shave lotions. 


World's smallest radar 
Incredible as a James Bond gadget is a tiny 
new two-pound radar set which can distinguish 
between crawling, walking, or running men or 
animals, and between vehicles of different 
types. Designed by RCA for mounting on a 
rifle barrel, the radar has a range of 273 yards, 
and can detect any type of motion, from two 
feet per second to 45 m.p.h. It emits a signal 
at about nine billion cycles which is reflected 
back to the set by the target. The Doppler 
effect is used, by which the frequency of the 
Continued 
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A practical sun-powered laser powerful enough to be 
used for space communications has been invented 
by Dr. C. Gilbert Young of the American Optical 
Company. It uses a tiny crystal rod to produce an 
intense one-watt beam. A communicator based Dr. 
Young’s laser would be small and very light. 
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NEW FREE BOOK DISCUSSES 


HOW TO SELL 
YOUR INVENTION 


If you have an invention (whether patented or 
unpatented) that you believe has commercial 
value, our Free Booklet entitled “How to Go 
About Selling Your Invention” may help you 
save time and money. 


We are specialists in representing inventors and 
submitting their inventions to manufacturers. 
We work with scores of manufacturers who are 
seeking new products or new product ideas, and 
we therefore know which firms may be inter- 
ested in your particular invention. Our service 
is designed to do all those things the average in- 
ventor lacks the knowledge or facilities for do- 
ing, or does not have time to do. We prepare 
your sales letters, folios, duplicate drawings, 
handle correspondence, select the firms. 


We charge the standard commission (on sales) 
and a modest fee for the submitting service. This 
fee is refunded if a manufacturer buys your in- 
vention through our efforts. We are a nationally 
known concern with an impeccable reputation 
for ethics and integrity. 


The Free Booklet we have prepared especially 
for inventors contains such information as cur- 
rent royalty rates being paid by manufacturers, 
discusses many types of inventions. the possible 
market for them, tells the effective methods of 
presenting your invention for sale, whether you 
employ us or do it vourself. and outlines how we 
may be able to help you. 


You can obtain this booklet “How to Go About 
Selling Your Invention" by mailing the coupon 
below. And if you wish to write us for comments 
on your invention. please do so. We make no 
charge for consultation. But please do NOT 
send drawings or models. Just describe the pur- 
pose and nature of your invention. Mail the 
coupon to K. O. Kessler, Pres. Kessler Sales 
Corporation, Dept. D-711, Fremont, Ohio 43420. 


You are welcome to ask E goar lawyer, local Bank, Chamber 
of Commerce to carefully check on our reputation for 
honesty and fair-dealing. 


r-——-—MAIL THIS COUPON--—- 


| Mr. K. O. Kessler, President, Dept. D-78 | 
| Kessler Sales Corp., Fremont, Ohio | 
| Please mail me a copy of your Free Booklet “How | 
| to Go About Selling Your Invention." It is understood | 

that this does not obligate me in any way to use your I 
| Service. 
| My Name l 
| Street Address " | 
| l 
ke — 
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outgoing and incoming signals are compared, 
or beat against one another. The operator hears 
sounds in his headset which range from a 
“crunch-crunch” to high-pitched squeals, de- 
pending on whether the target is a man or a 
moving vehicle. The tiny unit, made possible 
by integrated circuits, will operate for 12 
hours on a 2.5-pound battery. 


Iron particles patch weak arteries 

Aneurysms, weakened spots in artery walls 
that can rupture and cause fatal brain hemor- 
rhages, are being strengthened with a revolu- 
tionary new technique that eliminates the need 
for extensive surgery. The process, developed 
independently by Dr. Hubert L. Rosonoff of 
the University of Pittsburgh, Dr. John F. Alksne 
of the University of California, and Dr. David 
Roth at Harvard Medical School, involves in- 
jecting iron particles into the bloodstream. 
Tiny magnets implanted inside the skull near 
the aneurysm attract the iron particles. The 
particles form a dam across the weakened 
artery wall, in effect repairing it. The mag- 
nets are then removed. 


New cars to have plastic gas tanks 

Plastic gas tanks for cars and trucks, 
can be molded to any shape and : 
corrosion resistant, cheap er to make, and much 
safer, according to exhibitors at the recent 
New York National Plastics Exposition. The 
tanks are said to be tougher in a collision 
and more durable than metal units, and to 
reduce the danger of explosions. In the event 
of a severe fire, a plastic tank melts before 
exploding. High-density polyethylene tanks will 
be standard on some 1967 trucks, and are 
being considered for the Jeep Wagoneer and 
other cars. They are made by Phillips Petrole- 
um Co. and U.S.I. Chemicals. Firestone has, 
for several vears, made plastic tanks for race 
cars in the 500-mile Memorial Day race. 
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Machine makes earthquakes 

An "earthquake machine" that can produce 
the equivalent of quakes like those that hit 
Ala: in 1963 is under construction at the 
University of Illinois. Shocks up to 7} times 
the force of gravity will be produced by a 
hydraulic jack rated at 75,000 pounds at a 
frequency of up to 60 times a second. Machine- 
made earthquakes will be applied directly to 
scale models of buildings and other structures, 
or to platforms holding such models. It is 
hoped the machine will reveal weaknesses. 


LSD studies show mixed effects 
The advantages of taking LSD as a per- 
sonality "tonic" or to increase one's creativity 
would seem to be slight or nonexistent, a study 
conducted by the University of California re- 
Continued 


Iam printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avaric 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
"That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret T 
have to impart. 


| Have All The Money | Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money. the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 


I'd like to give this to 


my fellow men... 
while I am still able to help! 


I was young once, as you may be— 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you, 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving vou a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give vou. Not a lot—but enough to 
make me believe that you little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a bus 
ness that will never be invaded by the " 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment. 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence. vou must be able to work with 
your hands, use such tools as hammer and 
Screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask vou to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, you will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that js more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If you have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not cost a penny, now or at 
any other time, 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-JX 
CHICAGO, ILLINOIS 60626 
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CHARLES ATLAS Says: MY FREE 
BODY-BUILDING BOOK 


Shows How YOU Can 
Become A REAL HE-MAN 


Ashamed of your body? pr tell me, in 
the coupon below, the kind of body you do 
want. Ti give it to you FAST—with my 
15-minutes-a-day method of 

üc-Tension." [I'll make 


your chest and shoulders bulge, 
your arms and, legs surge with 
power. I'll give you the kind of 
body women admire and men 
envy. Your friends will be 


amazed. You will feel like 
a tiger! 
;E BOOK. Learn how 
“Dynamic - Tension” 
made me ‘‘World’s 
Most Perfectly Devel- 
Man’’—and how 
I can change YOU. 
Mail coupon to me: 
CHARLES ATLAS, 
Dept. 1H, 115 E. 23rd 
St., N. 1001 
-———— Hmm 


CHARLES ATLAS, Dept. 1H 


115 East 23rd St., New York, N. Y. 10010 
E Dear Charles Atlas, Here's the Kind of Body I Want: 
p (Check as many as you like) 
Broader Chest, Shoulders Powerful Arms, Legs 
lron-Hard Biceps, Grip More Solid Weight 
Show me how “Dynamic-Tension” can make me a new 
man. Send your famous 32-page FREE book, full of pic- 
ures, valuable advice. No obligation. 


WAGES 
as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction industry! 
Learn the skills you need to qualify . . . NOT by correspondence, 
but by actual field training on machines like the ones used by 
the industry. Huge training grounds in North Carolina, a million 
dollars worth of school-owned diesel-engined machines, experi- 
enced instructors, full 220-hour and 440-hour courses. National, 
the original school of heavy equipment operation, is the recog- 
nized leader. Member American Road Builders Assn., Services 
and Supply Division. Associate Member A.G.C. Full-time Job Ad- 
visory and Counseling Director on staff. VA approved. For men 
ages 17 to 56. Train Now—Pay Later plan . . . other payment 
plans also available. Write TODAY for FREE catalog and FREE 
copy of school newspaper reporting news of National School 
graduates. 


r——————— 


| NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-76 
P.O. Drawer 1686, Charlotte, N. C. 


Please send me FREE illustrated school catalog and com- 
plete information. | understand there's no obligation. 


L City State Zip Code___ 
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veals. On the other hand, LSD does seem to be 
a useful drug for "changing" persons with prob- 
lems such as acute alcoholism. In the Cali- 
fornia project, Dr. William McGlothlin, psy- 
chology professor, reported that volunteers tak- 
ing LSD showed only one change: They were 
more apt to choose a quiet, contemplative 
philosophy as revealed by a test measuring 
"ways to live." They were not appreciably 
more creative. In another study, 50 percent 
of the „alcoholics treated in Canada by Dr. 
Abram Hoffer, public health psychiatrist, were 
able to limit their drinking ‘or stop entirely. 
The emotional experience caused by a single 
dose of LSD, after preliminary psychiatric 
treatment, was responsible. 


New film takes “impossible” photos 

A new photographic film, designed for high 
sensitivity to artificial light, is now being 
used to take pictures at night in dimly lighted 
alleys, by candlelight, or in other situations 
where photos would ordinarily be difficult or 
impossible. Known as Kodak 2475 Recording 
Film, the emulsion combines the light sensi- 
tivity to tungsten and other artificial light 
sources of a World War II development, shell- 
burst panchromatic (designed for taking pic- 
tures of tracer bullets in darkness) with the 
speed of newer emulsions. Although it is ex- 
pected to be used primarily by law-enforcement 
agencies and for other specialized purposes, it 
is made in 35mm size and is available to 
amateurs. 


Tiny plastic BBs hold liquids 

Lubricating oils, shoe polish, cleaners, and 
a great variety of other liquids are now being 
encapsulated in dozens of tiny, pressure-sensi- 
tive capsules which are then packaged inside a 
ready-to-use applicator pad. The capsules, each 
about the size of a BB, are made of plastic 
and break when the user presses the pad 
against a surface to be oiled, cleaned, or 
polished. The process, under development by 
Armstrong Cork Co. and other companies, may 
also be used for such substances as epoxy 
adhesives, where two compounds must be kept 
separate until ready for use. 


Flexible plastic “light pipes” 

Low-cost plastic fibers that carry light as 
pipes carry water will be used to illuminate 
some 1967 auto dashboards, and ultimately 
for décorative and control purposes in home 
appliancese office machines, computers, and 
other @quipment. The plastic light guides, 
developed by Du Pont Company, are trade- 
marked Crofon, and consist of fibers with 
Lucite cores sheathed with a plastic having a 
lower refractive index. Light entering one end 
of a light guide is refracted to the other. — Eis] 
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M i Kiin aM 
Play Right Away! 


Piano, Guitar, ANY Instrument 


PRY real tunes on ANY ins instrament, right from 
the start — even if you don’t know a single 
note now! Amazing course lets you teach yourself 
at home, in spare time. No boring exercises. You 
play real notes. Make rapid progress. Easy as 
A-B-C. Low cost. Over 1,250,000 students. 
FREE BOOK describes this famous 
a f, course. See how easy learning music 
can be, Write TODAY: U.S. SCHOOL 
OF MUSIC, Studio 158, Port Washington, 
N.Y. 11050. (Est. 1898) Licensed by N.Y. 
State Educa. Dept. Tear out as reminder. 


h, Kepacr anug watch 


e 
€. . . SWISS OR AMERICAN 


Sj Unique, modern Sweazey System starts you 
E making repairs right away. Develops skill 


step by step at home in spare time. Tui- 
tion $5 monthly. Diploma awarded. Free 
sample lesson. No obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 486, Fox River Grove, Illinois 60021 


— Yours for only 25¢ 
Fascinating coins from Cyprus, Ethiopia, 
Guatemala, Somalia, Mexico — all five for 
only 25¢. FREE Official Hong Kong Bank- 
note with each order. Also get selected fine 
coins from our approval service, returnable 
without obligation, plus big catalog. 

LITTLETON COIN CO., Dept. PS-8 


Littleton, New Hamp. 03561 


FREE BONUS OFFER 


When Writing to Advertisers 
Please Mention Popular Science 


Trial lesson in 


DRAFTIN 
& DESIGN 


LEARN AT HOME IN SPARE TIME 


Check the want ads in any newspaper—SEE the big- 
pay opportunities open to you as a draftsman. What's 
more, you can learn this well-paid, prestige profes- 
sion at home—Qquickly, easily! No special talent 
needed! Get complete, step-by-step Chicago Tech 
lessons in the mail, spend a few pleasant hours study- 
ing each week. In a short time you'll be a well-trained 
draftsman, ready to take your pick of many good jobs. 
Act now ! 


FREE INFORMATION—MAIL COUPON TODAY! 


Get FREE TRIAL LESSON plus information about C.T.C. 
practic l training. Learn what successful Chicago Tech 
gradu 


say about high pay and opportunities in 
drafti: No charge, or obligation. 


Est. 1904 Accredited National Home Study Council 


CHICAGO TECHNICAL COLLEGE 


K-204 Tech Bidg., 2000 So. Michigan Avé. i 
Chicago 16, Illinois 


i 
Mail me FREE Lesson with information about big | 
opportunities in DRAFTING. 
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Locksmithing Makine 


Practical up-to- 

Now Made Easy! "re course 
teaches you how to pick locks, de-code, 
ie master keys, repair, install, serv- 
ice, ete. New self-instruction lessons 
for every handyman, homeowner, car- 
penter, mechanic, service station op- 
E p shop, hardware 
deal smith, 63 easy illus- 
ated lessons, Full price only 
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Complete course 
+ = = now only 


GET 
INTO 


ELECTRONICS 


Silex: Conipeters. radar. automation" Basic £ sevanced 

es. Engineering Technology and Electronic Tech. 
curricula both available. Assoc. degree in 29 
Os. obtainable. G.I. approved. Start Sept., Feb. 
Dorms, campus. H.S. graduate or equivalent, Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S. VALPARAISO, INDIANA 


LEARN MEAT C 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 


For beginners or men with experience. Get a profit- 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thou- 
sands of successful graduates. 


Buying, cutting, percentage, i 
selling, etc. A complete retail meat education. 
National School established 43 years. Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved 


pricing, advertising, 


UTTIN 


AT NATIONAL 
Pay After Graduation 


National School of Meat Cutting; Inc., Dept. 51-K, Toledo 4, Ohio | 


Send me your FREE school catalog on National Trainin; ing | 
at Toledo in Meat Cutting, Meat Merchandising and Se! 
Service Meats. No obligation. No salesman will call. ) 


Name Age 


Address 


City, State, 


Approved for Veterans 
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Build Your Own Business 
While Still Employed 


It’s true. Without giving up your regular job—without losing 
a single pay check—you now have an opportunity to double 
your income in your own business. A big 24-page book 
tells how other men do it—then expand to a full time opera- 
tion. Gross hourly profit $9.00—PLUS $6.00 additional on 
each service man. Income unlimited. 
+ Your service is Nationally Advertised, world-wide and en- 
dorsed by McCall's and Parents’ Magazines. Carpet and 
upholstery cleaning. Also 5 other superior on location services. 
ou need | no experience. We show you how and finance you 
for all but a few hundred dollars. Easy to learn—easy to do— 
easy to build up to a good, steady volume because we show you 
15 tested ways to get customers. 

G. F. Monroe, after 12 months, sold his business for 10 
times his cost. Leo Lubel sold his for $7,116 more than he pa 
L. Babbit writes, "I average $2,600 monthly, part tim 
W. C. Smith earned $650 in one week. Ed Kramsky s 
“In two years I have two assistants, a home and securit} 

This may be the opportunity of your life. Find out today 
before someone else gets your location. Mail coupon now for 
details and eae Ye illustrated free book. No obligation. No 
salesmen will call. Mail coupon now while territories are open. 


F'DURACLEAN COMPANY == = = = = =m 1} 
| 6-188Duractean Building, Deerfield, Ilinois 60015 I 
trated book that tells how 1 can 


Pleas ind me your 24-page illi 


| double my income in spare time, in a busin of my own. Every- 
|| thing you send me now is free and | am under no obligation. No 
l salesmen will call. I 
| nam 
I ADDRESS. 
I zip 
CITY. STATE... CODE. 


DRAFTSMAN'S POINT 
AUTOMATIC PENCIL 


writes THINNER than any 
pencil in the world! 


. Imagine a pencil that ALWAYS writes as 
fine as the first word from a freshly shar- 
pened pencil—without sharpening EVER! 


Imagine a mechanical pencil that uses 
micro-thin lead, almost HALF the thickness 
of ordinary lead, measuring 0.5 mm. 


Imagine a pencil point that NEVER GETS 
DULL, never smudges, gives you crisp, fine 
writing continuously mile after mile. 

The revolutionary new breakthrough is in 
the precision-crafted snorkel, push-button 
controlled for instant maintenance of pin- 
point writing under heaviest everyday use. 


Enjoy the pencil that meets the most 
exacting standards of accountants, archi- 
tects, draftsmen. Beautifully styled. Feather 
light, finished with jeweler's precision. Re- 
markable new aid for figure work, record 
keeping. 


Be first to own the Draftsman Pencil. YOU 
MUST BE DELIGHTED OR YOUR MONEY 
PROMPTLY REFUNDED. 


geet? $198 xp "up $398 


Add 25c Mailing 
Extra Leads: HB, H, 2-H .. 50c per Box 


GREENLAND STUDIOS 
DEPT. PS-8 MIAMI, FLORIDA 33147 
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NEW BOOK 


/ by DEAN 
ENGINE ABCs BROWN 


Written and illustrated to explain the oper- 
ating principles of automotive engines plus 
basic carburetor and ignition systems. 


NO MATH * EASY TO READ 
CUTS ALL THE TECHNICAL FOG 


Fundamentals To Guide You In Troubleshooting, 
Tune-ups, Or To Better Judge Repair Advice 
SPECIAL SECTIONS... Explain Valves, Valve 
Timing, and Valve Operating Mechanism 


$995 CHECK OR M'ORDER ENGINE ABC'S 
In Calif. Add 12¢ Tax Box 652, Placentia, 
Postpaid. Give your Zip Code California 92670 


INVENTORS 


PATENT SEARCHES IN U.S. PATENT OFFICE 
Patent Development Engineering and Patent Sales Promo: 
Send for Free Invention Certificate and Patent Information 


GEORGE SPECTOR Licensed Patent Engineer 


U. S. Patent Office Former Examiner, 3615 Woolworth Bldg, New York 


BILL TROUBLES ? 


APPLICATIONS ACCEPTED up to $15,000.00 


Bad Credit = No Problem = Not a Loan Co. 
e Send your name and address for FREE application e 
to nearest office for faster service 

ATLANTIC ASSOCIATES, Dept. 56 @ 
146 Westminster St., Providence, R. 1I. 
Q 3312 N. Central Ave., Phoenix, Arizona 


ENROLL—EARN YOUR DEGREE 


of Bachelor of Bible Philosophy (B.Ph.B.), Master of Bible 
Philosophy (M.Ph.B.), Graduate of Bible Philosophy (G.Ph.B.), 
Doctor of Metaphysics (Ms.D.), or Doctor of Divinity (D.D.). 
Chartered by State, Correspondence Courses only. Please write 
for FREE BOOKLET. 


AMERICAN BIBLE INSTITUTE 
Dept. SP, 408AW. 75th St., Kansas City, Mo. 64114 


When Writing to Advertisers 
Please Mention Popular $ 


BUILD 
your OWN = 


CAMPER 5 » 
AND SAVE! 


Complete. — ea: 
follow Camp 
Instructions and 


Materials List $3.95 
Pickup cover plans $2.00 
Equipment Catalog $1.00 


we 50% With This 
Viking Package Deal 
All items from our catalog to build a 
10’ or 10/6" Camper. Average retail 
$1.795. Total Phaze. Send Check 
or M.O. For Details Send Dime. 


Also Factory Built Units. 


VIKING 
CAMPER SUPPLY, inc. 
KIE Glenwood. Aye, 
Minneapolis, Minn. 55403 


NAME 


ADDRESS — —— 


CITY STATE 


a 

TIN 
Now you can use this ONE power-feed shop to turn rough lumber 
into moldings, trim, flooring, furniture ... ALL popular patterns. 
RIP . .. PLANE. . . MOLD . . . separately or all at once with a one HP 
motor. Use 3 to 5 HP for high speed output. Low Cost... You can 
own this power tool for only $30.00 down payment. 

Send postcard today for complete fact: 

BELSAW POWER TOOLS, 9271 Field Bldg., Kansas City Mo. 64111 


PLAYER PIANOS 
PUMP ORGANS 


ELECTRIFY 


YOU CAN QUICKLY END TIRESOME FOOT-PUMPING 
With a Compact Low-Cost Lee Silent Suction Unit 


ice EASY TO INSTALL 
FULLY GUARANTEED 
" 1000'S IN USE 
write to 


LEE MUSIC MFG. CO. 
Box 595, Tujunga, Calif. 


Make Rübber Stamps for BIG PAY 


Need more money? Earn $60-$75 
a week, spare time, at home mak- 
ing rubberstamps foroffices, fac- 
tories, individuals. Hundreds of 
uses. Hundreds of prospects—ev- 
erywhere. Right in your own com- 
munity. Turn out special stamps for 
‘names, addresses, notices, prices, ete., 
in minutes with table-top machine. 
T furnish everything and help finance you, 
less n bank rates. Write for free facts. 
man will call: 


, Dept. R-3-JX, Chicago 60626 


No sal 
Rubber Stamp Div., 1512 J 


A BUSINESS OF YOUR OWN. 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Trained and qualified mechanics needed 

NOW to service inoperative hydraulic jacks. BIG opportunity for ambi- 

tious men. We show you HOW — in your basement or garage, spare time 

cash income in an expanding industry. Don't wait, ACT NOW! Get the facts. 

Write for folder No. PS-8 and free bonus offer 


HYDRAULIC JACK REPAIR MANUAL CO. 


P. O. BOX 50 * BLOOMFIELD, N. J. 


Electronics Bargain 
Catalogs for 1 Year! 


FREE 


Exclusive Nationally Closeout e 
House Brands | Famous Makes | Special Buys 


Stereo + CB + Parts - Kits. 
Testers * Tubes * Tools * Tape. © 


Read the exciting catalogs of America’s 
biggest nationwide electronics store chain 
Get our latest issue today. - 


RADIO SHACK 2727 West 7th St., Dept. PSM, Fort Worth, Texas 7610: 


RADIO | 
“SHACK 


B5 STORES 
CORST-TO-COAST 


Zip 
@ Radia Shack Corp. — Division of Tandy Cors. © 


EARN BIG MONEY 


AIR CONDITIONING, 


REFRIGERATION AND HEATING 


You learn by 
practicing with real equipment 


A better job, top pay and steady work are easily 
within your reach. Learn to repair and install air 
conditioning systems, refrigerators and freezers. 
Air conditioning is one of America’s fastest-growing 
industries. Millions of autos and homes are being 
air-conditioned. The need for trained men is imme- 
diate and great. 


Make Home Your Training Center — Learn by 
practicing. CTI sends 25 kits of tools and parts to 
build a complete refrigeration system — which you 
later convert into a refrigerator or freezer. The 
course is easy! 


Earn Money As You Train — Since the CTI 
course includes training with real equipment, many 
students earn money repairing units soon after en- 
rolling. On completing training they go into top pay 
jobs. Many get started in their own business. 


Mail Coupon Today for free book. No obligation. 
Prove to yourself that the air conditioning, refrig- 
eration and heating field is best for you — the easiest 
training to master and loaded with top pay oppor- 
tunities. 


Commercial Trades Institute, Chicago, Ill. 60626 


F COMMERCIAL TRADES INSTITUTE 7 
p 1400 Greenleaf Avenue 
1 Chicago, Illinois 60626 


Dept. PS-866 


1 
J Send book, Be a Success in Air Conditioning, 
I Refrigeration & Heating. No obligation. 


> 
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Amazing MOTOR'S 
AUTO REPAIR 
MANUAL "5" 


FIX CARS FASTER 


Famous Illustrated Manual shows 
how you can fix just about any 
part of 2,300 CAR MODELS, 1959- 
1966 including all new Compacts; 
Quick, Easy, Right the first time! 


TROUBLE-SHOOTER Section spots 
2,300 Car Troubles for you imme- 
diately . . . leads you to exact 
Repair needed! 


De waste time, money, energy try- 
ing to guess how to fix cars! Just 
job in MOTOR's New 2-in-1 
1,325 Big pages, 3,800 Pictures, 
clear directions make every re- 
pair easy as A-B-C. FREE 10-DAY 
TRIAL. Then $2 in 10 days, $3 a month 
for 2 months, then $1.95 (plus — 
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TRY GIANT 
ILLUSTRATED 
“HOW-TO” 
BOOK 


FREE 


look uj 


POM and sales tax), or return 

NO MONEY NOW! Cut out this FOR 
HE — mail with name and address to 
MOTOR BOOK DEPT. Duc D 250 10 DAYS 
West 55th St., New York, . 10019. 
Print — 
Pel nn 
city & Zip 
JA Code....... 
. à . 


DIESEL-AUTO MECHANICS WANTED 


IN INDUSTRY & ARMED FORCES 


96.4% of graduates placed ! 
Whether you plan to ente 
will pay you to investiga BIG PAY 
tunities for DIESEL-AUTO MEC HANIC s 
Write for FREE BOOKLET 4 shc 
autiful and best pped school E 


1645 S. GRAND AVE. ST. LOUIS, MO. 63104 
Approved for Veterans 


BAILEY TECH SCHOOL 


IN YOUR OWN 
BUSINESS 


STEP INTO THIS BOOMING 
$19 BILLION A YEAR INDUSTRY 


Hundreds of accidents and 
losses will happen this 
year in your community. 
We'll show you how to 
investigate and adjust 
these losses for insur- 
ance companies, rail- 
roads, government 
You buy NO tools 

or equipment. You do NO 
selling. You need NO prior 
experience or higher education. And you 
can operate out of your own home. Right 
now independent Accident Investigators average $6.44 an 
hour. We'll train you quickly to do the same. Start part- 
time if now employed. Fill the need for an Accident Investi- 


gation specialist in your area. Colorful booklet explains 
everything. Absolutely no obligation on your part. No sales- 
man will call. Write TODAY for FREE Booklet. 


UNIVERSAL SCHOOLS, PS-8, 6801 Hillcrest, Dallas 5, Texas 
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TO YOUR OWN DOCTOR'S PRESCRIPTION 


EYEGLASSES BY 
MAIL AT GREAT 
SAVINGS! 


Mail orders filled by $895 
licensed optician from 

(Including single vision lenses, frame and case). 
Doctor's prescription will be filled by a skilled, approved and licensed optician 
or your own prescription duplicated. Lenses are ground and manufactured to 
U.S. optical standards. Choose from complete catalog of men's, women's and 
children's glasses. Bifocal, triocals, sunglasses or SAFETY HARDENED LENSES 
at low additional cost. We guarantee accuracy, perfect fit. 


SEND FOR YOUR FREE CATALOG TODAY 


PRISM OPTICAL INC. 


Dept. PS-18 136 Liberty St., New York 6, N. Y. 


THE LAW 
TRAINED 
MAN 
Write today for a FREE copy of illustrated law book. “THE LAW- 
TRAINED MANS which shows how to earn the professional Bachelor 
B.) degree through home study of the famous Bj 
Law Course. All necessary books and lessons provided. Moderate cost; 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 
Founded 1899 Dept. 120-C, Chicago 1, Illinois 


$50,000 a YR. POSSIBLE 


Become a finance broker part or full time 


PO Box 482 Desk 2 Research 
Okla. City, Okla. Investments 


United States Savings Bonds 


Buy them where you work or bank 


STOP THAT QIL DRIP, 


MAIN saed 
BEFORE Enginseal AFTER Enginseal ro alin ea 


End unsightly oil stains on floo 


$3.95 at your service station or ppd SILOO INC. 
393 Seventh Ave., N.Y., N.Y. 10001 


Move up faster, make more money 


P Y WITH N. T. S. HOME TRAINING the “Proiect Method" way. 


ELECTRONICS DIVISION AUTO-MECHANICS DIVISION 


. Electronics-TV-Radio Servicing / 1. Automotive-Diesel Master Course <^ 
and Communications 2. Automotive Mechanics 
2. Master Course in Electronics-TV- 4 3 } | 3. Diesel Mechanics 
Radio Advanced TV and Industrial |- | 4. Engine Tune-Up and Electricity 


Electronics T Eighty million cars and trucks need 
3. FCC License Course e T maintenance. Here's real opportunity! 
4. Radio Servicing (AM-FM-Transistors) f Get and keep valuable tools. No kit 
5. Television Servicing (Including Color) deposits, no extra cost. 
P ree ETE and Sound Systems 3 
1 ctronics x 
8: Electronics Math NO KIT DEPOSITS HOME APPLIANCES DIVISION 


1. Home Appliances Master Tech- 
AIR CONDITIONING- nician’s Course : 
REFRIGERATION DIVISION x» d 2. Home Appliances Servieing Course 
ae en pren de et N 
2. Air Conditioning Refrigeration & - | Tools included at no extra cost. 
? pea Appliances Master Course 

ood income in serv and installation. a ~ 

Big equipment kits with both courses at c — NATIONAL ED SCHOOLS 
no extra cost. No kit deposits. 4000 S. Figueroa St., Los Angeles, California 90037 


A .. 202- 
HIGH SCHOOL AT HOME | CLASSROOM TRAINING AT LOS ANGELES ¥ NATIONAL e MEM peg pe ar ra] 
National offers accredited 


You can take classroom training in our Please rush FREE BOOK AND SAMPLE LESSON for 


high school programs. Take | famous Resident School in Los i Division checked heron Please check one "d 
only subjects you need. § Angeles. Check Resident so" o FLECTRONICS C AIR CONDITIONING 

Study at your own pace. = amp" REFRIGERATION Division 
Everything included at one 2 hn, a Aura M MECHANICS C HOME APPLIANCES 

low tuition. Check special | mmm A i Division 

High School box in coupon | SEND FOR FREE BOOK $ a Wie p Department 


n for commelate FREEBMIONA f E SAMPLE LESSON 


] Meer 
NATIONAL TE zip 
SAR o y n aisice ao HE; Check for Veteran Training under G. I. Bill. 
4000 S. Figueroa St.. Los Angeles. Calif. 90037 \ Er pare (f Urter ened eM In classroom 
YOU ENROLL BY MAIL. NO SALESMAN WILL CALL. amm um m oe em 


Age 


Big Profits in | FREE Key Machine | 
UPHOLSTERY | Kind master locksmiths 
| 


Get Your Share... FAST! pee See Dt as, 


but yours FREE with 
EARN NEW FR Locksmithing Course 
MONEY WAVE Book ond it j You Can Learn To Be A 


+ Master Craftsmen EARN MORE. Be your own FREE 
boss, make big profits on every job. Bouming Sample Lesson 
home and office construction opens bi por i 


Pages Give Proof 


iier n custom Uphoisters. stip cavers, Pages Give P a " 

ra - 

2. Stare earning RIGHT AWAY at home in in your spare time 
sparetime-keep upholstered furniture lip 


covers you make. or sell for hundreds of tote 


There's a big demand for skilled locksmiths. You 

can earn big money either full or part-time in 
| your own home. Be your own boss; earn steady, | 
| year 'round income with no layoffs. The BELSAW 
INSTITUTE training, recommended by profes- 
| sionallocksmiths, teaches you to make keys, open 
and repair locks on homes, cars and buildings. 
Easy, step-by-step illustrated lessons complete 
| with all tools and supplies. We tell you how to 
| get servicing jobs, how much to charge, how to 
earn while you learn and how to build a secure 
cash profit business. 
| Mail Coupon for FREE Book Today! 


Your own skilled hands are all you need. Expert 
home training in custom upholstery, 

drapery mai 
upholsterer' 


ber Nat'l” Home Study iret NES 
fate Licensed, with State Approve 
Diploma, Approved fi va WITH Cot 


—————— MAIL "COUPON TODAY 


f^ cg | 

UPHOLSTERY TRADES SCHOOL i encaicnumm mc Md LE E — 
| pept, S100806, jersey 07424 | BELSAW INSTITUTE, 1171 Field Bldg., Kansas City, Mo. 64111 
| 5 sample lesson aheeta No obligationes seica will call. | Send FREE book, “Keys To Your Future!” 

3 No obligation. No salesman. 
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You can learn 


COMPUTER 


PROGRAMMING 


on the IBM System/360 
FREE APTITUDE TEST 


Data Processing offers a rewarding career 


and a secure future for men and women who 
desire to learn the challenging and fascinat- 
ing techniques of Computer Programming and 
Systems Analysis. Within the next decade the 
demand for trained specialists in Data Pro- 
cessing will more than triple (US Dept. of 
Labor predicts — over 8 million needed by 
1973). Training for this exciting, lucrative new 
field is made easy with CRI's exclusive, up-to- 
date methods directed at the new IBM System/ 
360..."the computer of the future.” You learn 
at home in your spare time, at your own pace. 
Write today for free information. A 5¢ stamp 
may be the best investment you ever made. 


CRI COMPUTER RESEARCH INSTITUTE 
ZH Dept. 1 + P.O. Box 7355, Riverside, California 92503 


START YOUR OWN 
MONEY-MAKING BUSINESS 


Clean rugs on customers’ floors—upholstery in their 
homes—even painted walls—with highly efficient 
electric machines which are making big money for 
others and giving them indepundente. Write today 
for co CHRADI information. It's 


VON SCHRADER MFG. CO. Depi. DiE MR" Pi, Racine, Wis. 


OUTER SPACE! 


Scarce out-of-this orld collection of fantastic 
moon rockets, weird interplanetary vehicles, man 
floating in orbit, awesome Outer Space stamps 


from. Russia, Congo, U. many other countries. 
PLUS thrilling Airma mps from remote parts 
af the world—Latin America, Europe, Africa, 
everywhere! Both valuable Collections—contain- 
ing genuine stamps catalog-priced up to 20¢ each 
—all for 10¢! Also, other fine stamps from our 
approval service returnable without obligation— 
plus big FREE Illustrated Catalog. ACT NOW! 

Jamestown Stamp Co., F86PS Tae then: N.Y.14701 


A PROFITABLE 
NEW. PROVEN 


BUSINESS 


quire engraved plates and become a source of profit for you 
in your spare time. You can easily fill order after order for 
name plates with the SM-100-2 ENGRAVER (size 13” x 13”) 
the machine that makes you a professional at this work. Puts 
extra dollars in your pocket the year around. Get details at 
once. Write today. 


i C l | 
Bic Gata og 2700 2700 Nove ties 
New Send 19c for new catalog of novelties, jive animals, 
< scientific suppi 'obbies, funmakers, & 
c ioma mete trieka ions s ‘optical. goods, project 
C. ‘movies lucky jewelry, religious novetti at 


banks, smokers" gadgets. 5. printing sets, 

Eines. motors, shockers, nives, "bil toida. fireworks, guns, gines, 
hooks. games. plants, etc. Send name, address 

JOHNSON SMITH CO., Dept. 102 Detroit, Mich. "18207 


PROFIT IN YOUR SPARE TIME 


bU SMALL ENGINE REPAIR PAYS BIG ! 
Outboard * Powermower * Chain Saw * Tractor 
MAKE EXTRA MONEY — or fix your 
own engines and SAVE! Illustrated, easy-to- 
learn Home Study Course qualifies you as ex- 
Pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTE 
SUITE 8-G, 472 MARKET STREET, NEWARK 5, N.J. 


I-N-V-E-N-T-O-R-S 
WE NEED INVENTIONS 


Sell your invention for cash—need money for pateni 

problems holding you back? Universal inventions has helped in- 
ventors all over the world—just like yourself—why not you? Inven- 
tions provide the magic spring-board to sudden riches. REMEMBER, 
EX tw sell your invention or pay you a cash bonus. Write for 
etai 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


RUPTURED? 


Wear a Web for strong support a ana 
lasting relief of reducible ingui: 


rupture. If not satisfied after Oday 
trial, purchase price refunded in full. 
Write now for free book onrupture care. 


WEB TRUSS Co., Dept. PS-8, Hagerstown, Md. 


1966 FORD 
OR DODGE 


1965 CHEV. 
en $799 


1965 FORD, 


LATE MODEL 
CARS AT HALF PRICE! 


4-dr., 6 cyl., autom. transm., new tires; 
spare, heater. Ex-taxis. No signs or 
markings. Present appearance no differ- 
ent than reg. pass. cars. 


Write, wire, 
call, visit. 


FREE Catalog! 


Universal Auto Wholesalers, Inc. 
Est. 1959 * Larry Shandel, Pres. 
235-45PenhornAve.,Secaucus,N.J.07094 
(10 minutes from NYC off U.S. 1 & 9) 
N.Y.C.: (212) 244-1580 


Phone: (201) 866-7500 e 
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weet Running Mower Engine 
NO SWEAT! 


GOGUM 


Removes gum, sludge, varnish. 
Cleans entire fuel system while J 
you mow. By makers of HEET, 
best-known winter fuel line pro- 
tection. Big 16 oz. can. 


ras GO GUM 


© 1966 DeMert & Dougherty, Inc., Chicago, Illinois 60650 


PROFIT MY 


58,500 


FIRST YEAR 


WITH INLAND 3-IN-1 RADIATOR SHOP" 
—John Burrus, Sr., Fredericksburg, Va. 

Inland shop owners make good money test- 
ing, cleaning, repairing auto-truck-tractor radis 
can too! Compact shop only 11’7"x 3'6”. Inland, world's largest radiator 
equip. mfr., trains you free in 2 weeks or less. Pay-As-You-Profit purchase 
plan. Proved merchandising assures volume, Write for FREE BOOK, owner 
letters, details on program. Profitable dept. for garage or gas station. 


INLAND MFG. CO., Dept. PS-8, — 1108 Jackson, Omaha, Neb., 68102 


Fantastic Savings on NEW 


ACCORDIONS V2 am 


t impiierst ‘Now ideas. Nasie 
By features! Buy direct from world's largest d 
er. Importer-to-you prices. Trades accepted. 
Easy terms. Write for Free Color Catalogs. 

Accordion Corp. of America, Dept. P-86, 
5535 W. Belmont, Chicago, Illinois 60641_ 


REALESTATE | 


PAYS BIG! SEND FOR FREE, BIG, ILLUS 
CATALOG NOW! Graduates report making sobetints 
comes. Start and run your own business quickly. Men, 
Women, all ages, learn easily. Course covers Sales Property 
Management, t Appraising, , Loans, Mortgages, & related sub- 
jects. STUD’ JOME or in classrooms in leading cities. 
IPLOMA AWARDED. Write TODAY for FREE Bookleti 
Accredited Member National Home Study Council. (Established 1936) 


EAVER SCHOOL OF REAL ESTATE 
Kansas City, Mo. 64111 


w 
3521-S Broadway 


REPOWER with a 6 or V-8. H.D. 
ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


IACHINE PRODUCTS co. 


AUTOMATIC 


HUBS for your 
4-WHEEL DRIVE! 


NOT EVEN A BUTTON TO PUSH on these 
amazing Lock-O-Matic selective drive hubs that 
automatically engage the front wheels in 4-w.d., 
‘automatically disengage them for 2-w.d. They stop 
front drive drag, save gas, gears, tires in 2-w.d— 
automatically! For ®Lock-O-Matics—or popular 
Warn? Locking Hubs—see your dealer. 


be happy-GO LOCK-O-MATIC! 


WARN MANUFACTURING CO., INC. 
9050-A Empire Way So. Seattle, Wash. 98118 


*Not made for 
some 4-w.ds. 


ART A MONEY-MAKING BUSINESS 
FOR LESS THAN $50! 


You can have your own lifetime business right at home 
...Work in spare time . . . and make up to $200 a month 
CASH! My FREE PLAN gives you all the facts: How 
to start, how to grow. You don't need previous expe- 
rience. You don't have to sell. I'll even finance you. 
People bring you the work and pay cash. Over 90e of 
every dollar you collect is clear cash profit. And you 
work when you want to. Let me prove you can't find 
a more certain, lower cost, higher paying 

business of your own. FREE 


M ust Mail coupon—No Salesman Will Call BB poy i 


1 BELSAW SHARP-ALL CO., Stan Field, Pres. 
i 7073 Field Bidg., Kansas City, Mo. 64111 

1 Name. 

t Address. 
1 City. 


Zip. 
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[EUN TO BUILD — EASY TO FLY! 


4 Bensen Copter—build with ordinary 
hobbyshop tools. Safest, easiest to 
fly. Plans, factory kits available. Get 
3-View Drawings, specs, photo for 
$3, or simpler Gyroglider $2. _____ 
BENSEN AIRCRAFT CORP., Dept. PS-86 
Raleigh-Durham Airport, Raleigh, N. C. 27602 
NAME. 

ADDRESS. 


AMERICAN INDUSTRY NEEDS 
TRAINED ENGINEERS NOW 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS' TIME 
B.S. Degree Courses: 


D Electrical C) Mechanical 
Engineering Engineering 
DO Electronic o €i 


Engineering Engineering 


O Architecture 


Diploma Course: 
O Radio-Television O Architectural 
Colo rafting 
O Mechanical 
O Electronic Drafting 
Technician C Structural 
Bratting 
New Term Starts Quarterly 


Write Today for Free Information, 


HEALD’S ENGINEERING COLLEGE 


Van Ness at Post. Dept. PS-866 San Francisco, California 
NAME 
STREET. 
city. 


TRAINED ENGINEERS 
are holding High Pay- 
ing Positions in In- 
dustry, State and 
Federal’ Government. 


STATE. 


AUGUST 1966 


Detroit Report... 


FORD'S NEXT V-8 FAMILY will include a 350-cu.-in. size for the 
Mustang and Cougar. This engine is expected next January and 
will be used instead of the T-bird's 390-cu.-in. V-8, 
originally planned as the high-performance option for these 
cars. The new engine will be the smallest version of the new 
block, which will include a 393 and a 462 for the full-size 


1968 Ford models. 


A production gas-turbine engine is less than 
three years away. Ford and Chevrolet say they 
will have truck turbines in operation by 1970, 
and it looks as if they may even beat that. I 
saw a new Ford turbine—just about the right size 
for an automobile—at the company's Dearborn 
research center. But Ford says it will concen- 
trate on turbines for trucks, not for cars. One 
thing is certain: Ford's turbine engines will be 
used on medium-duty trucks as well as the big 
heavyweights. Right now, Ford's turbines in- 
clude a 750-horsepower monster built for the 
military. Smallest announced turbine is in the 
250-300-hp. range. 


Disk brakes are the standard of the future. The 
auto industry can't say so right now, but even- 
tually all cars will have disk brakes on all four 
wheels. This column [May, '66] reported that 
some of the cars would have disks for the first 
time next year. Later, more cars will switch over 
to disks. Biggest obstacles are time needed for 
designs of individual disk systems, and change- 
over in assembly-line manufacturing machinery. 
A complete switch to disks would require facili- 
ties for building and installing 36 million brakes. 
That's why some design changes take so long to 
complete. [For a complete discussion of disk vs. 
drum brakes, see page 68.] 


Chevrolet guarantees a 1967 Corvair, but re- 
ports insist it’s on the way out. At mid-1966, 
Corvair sales are running less than half of what 
they were last year, and there is no increase in 
sight. Corvair's 1967 models will be almost un- 
changed. And Chevy is chopping more than half 
of Corvair's models to make room for the new 
Camaro, so the sales slide is sure to continue. 
Don't blame the safety ruckus for the car's bad 
showing. Lack of power in the air-cooled flat 
six is what would-be customers complain about. 
GM has been experimenting with V8s in the 
Corvair, but that old safety bugaboo has the 
company hesitating on any meaningful power 
boost. Look for this: If Chevy does not drop 
Corvair within a year, the car will get special 
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power units—perhaps something even more 
radical (such as a rotating combustion engine). 
The days of the air-cooled flat-six are numbered, 
insiders say, as Chevrolet has canceled the 
contract for the supply of aluminum cylinder 
blocks effective at the end of the 1967- 
model run. 


Safety devices showing up on experimental 
cars at Detroit's test grounds look like something 
out of science fiction. One Mustang has a wing- 
like construction poised on a pylon sticking up 
about 30 inches out of the roof of the car. The 
wing has three lights on its trailing edge that 
duplicate brake and turn signals in the regular 
tail lights. In addition, the car has a false roof 
with a recessed rear window. The extra roof is 
set on top of the car's regular fastback sheet 
metal. Its purpose: to provide improved rear 
vision for a higher-placed, wide-angle rearview 
mirror. 


Chevrolet's worries about Mustang led directly 
to the decision to bring out the Camaro (ex- 
Panther). This could mean that Chevy is also 
keeping an eye on Volkswagen, which expects to 
sell more than 400,000 cars in the U.S. this year. 
Chrysler, Ford, and GM are importing European 
cars for their domestic dealers, but these moves 
have not been as successful as planned. An 
American-built small car may be the only 
answer. 

Meanwhile, Volkswagen is forging ahead 
with bigger models, anticipating the day when 
Beetle sales slack off. VW now has the Audi 
[PS, Dec. '65], an ultramodern, compact-size 
car with front-wheel drive, ready for the 
American market. This car may be sold through 
Mercedes-Benz dealerships in the U.S. so VW 
would not compete too closely with itself. 


Detroit Editor 
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Home Appliance 
Service Guide 


How to fix refrigerators, 
washers, ranges, toast- 
ers, and all other electric 
& gas appliances. Fully 
illus. 608 pages. — $6.95 
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& Air Conditioning 


Servicing, operation and 
repair of all systems and 
machines, freezers, lock- 
ers, water coolers, etc, 
Illus, 576 pages. $6.95 
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new 
Electri ry 


10 volume electrical 
encyc. Answers ques- 
tions on thousands of 
electrical problems. 9000 
ill, 5558 pgs. Set $25,00 


CircleNo.15AinCoupon 


Two vols, on TV & radio 
circuits & how to install 
and repair all radio and 
TV including color. Illus. 
960 pages. Set $9.50 
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Sheet Metal 
Pattern Layouts 


Modern guide to all 
phases of sheet metal 
work, including pattern 
development, 350 lay- 
outs. Ilus. 1152 p. $7.50 
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A 5 
Practical 
Electricity 


Complete handbook; 
practical, simplified 
ready reference on all 
electrical subjects. 1300 
illus. 1088 pages. $5.95 
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Mathematics 
for Mechanics 


A complete guide to the 
mastery of practical 
math. Simplified method 
makes learning fast and 
easy. IIl. 704 pgs. $4.95 
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Truck and 
Tractor Guide 


A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation, 
Illus. 928 pages. $5.95 
Circle No. 5 in Coupon 


Masons ond 
Builders Guides 


Four practical vols. for 
bricklayers, stone ma- 
Sons, cement workers, 
plasterers. 2000 illus. 
1478 pages. Set $10.50 
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10-DAY FREE EXAMINATION 


SEND NO MONEY—Pay the postman nothing? We are 
glad to send you any of the Audel Guides for absolutely 
FR ke all the 
There is no 


examination in your own home, We 
Tisks and leave all the decisions up to YO! 
obligation! If you decide to keep the books of your ci 
you may pay for them under our astounding w 
plan of only $3 a month. 


MERE IS ALL YOU DO_ IT’: 


idel Guide: 


THEODORE AUDEL & CO. 
division of HOWARD W. SAMS & CO., INC. 
Indianapolis e New York 


ASY TO ORDER: In 
the No-Risk Mail Order Coupon at the right just draw a 

ju want us to 
will send them. 


NEW FROM ONLY 
COVER TO COVER 
The latest, most instruc- $695 
tive auto repair guide = 
available today. Explains ^ — biggest Auto 
in detail how to trouble- Guide value! 


shoot and repair every 
part and system in any 
make or model car. Helps 
you work like a factory- 
trained mechanic to fix 
any car fast! 


CUL 


CARPENTERS & BUILDERS GUIDES 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1— Tools, 
Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1616 pages. 4-Vol. Set $16.95 
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AUDEL puts MORE 
skit. IN YOUR HANDS- 
MORE MONEY IN 

YOUR POCKET! 


Blueprint Reading Nass e 


For mechanics and con- Covers hookups, control, 
struction men. Step-by- maintenance and trou- 
step explanation of how bleshooting of all types 
to read all types of blue- — of motors. Complete; 617 
prints. Ill, 416 pgs, $4.95 illus. 1062 pages. $5.95 
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Plumbers & Stea 
fitters Guides 


4 vols. of ready reference — Practical guide to theory, 
for plumbers, steam fit- operation. Maintenance 
ters, gas fitters, sheet of all types of electric, 
metal workers. 3600 ill. oxy-acetylene & Thermit 
2272 pages. Set $10.50 welding. III. 624 p. $4.95 
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PRACTICAL GUIDES 
FIX ANY CAR FAST! 


STEP-BY-STEP REPAIR GUIDE COVERS EVERYTHING: 
Troubleshooting—unique symptoms-and-causes charts + 
Engine Tune-up « Spark Plugs + Storage Batteries + Distributors 
+ Ignition Testing » Starters and Generators » Lighting Systems 
* Tire Servicing + Brakes + Power Brakes + Front Suspension 
+ Steering Systems - Front-Wheel Alignment « Chassis, Springs 
and Shocks + Fuel Pumps + Carburetors + Cooling Systems 
+ Engine Lubricating Systems « Pistons and Rings « Crankshafts 
and Connecting Rods « Camshafts + Valves e Manual Transmission and Clutches 
+ Automatic Transmissions + Drive Shafts and Universal Joints » Rear-Axle 
Assemblies—ABSOLUTELY EVERYTHING YOU SHOULD KNOW TO FIX ANY 
CAR! 736 pages. Every detail covered in hundreds of illustrations. 


LEARN MORE— 
EARN MORE! 


$6.95 
Circle No. 1 in Coupon 
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Po 
MACHINISTS & TOOLMAKERS GUIDES 


Latest shop practices for machinists & toolmakers. 

Vol. 1 Basic Machine Shop Practices. Practical 

fundamentals of shop operations, Ilus. 416 pgs. $4.95 
Circle No, 12A in Coupon 

Vol. 2. Setup & Operation of Machines. Covers 

all important shop machines. Illus, 512 pages. $4.95 
Circle No. 12B in Coupon 

Vol. 3. Toolmakers Handybook. Practical data on 

layouts, jigs, dies, gears, etc. Illus, 384 pages. $4.95 
Circle No. 12C in Coupon 

All 3 Volumes $13.50—Circle No. 12N in Coupon 


Diesel Engine Outboard Motor 
Monval 


& Boating Gi 
Complete practical guide Practical details on all 
to modern Diesel en- — phasesofoutboard motor 
gines. Explains princi- 


repair, maintenance and 
ples & how to maintain 


operation, Up-to-date. 
&oper. Illus. 544 p. $6.00 Illus. 414 pages. $4.00 
Circle No. 9 in Coupon 
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Millwrights & 
Mechanics Guide 


Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1248 pgs. $6.95 
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latest inside trade in- 
formation for painters, 
apprentices, home own- 
ers. Complete; practical. 
Illus. 592 pages. $4.95 


Circle No. 7 in Coupon 


l Burner Guide 


Latest practical book on 
all home and industrial 
oil burners. Electrical 
hookups and wiring data. 
320 illus. 420 pgs. $3.95 
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Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.00 
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POWERED 


CALENDAR Smm MOVIE 
ELECTRIC 
TIRE WATCH*93 | RAZOR T CAMERA gu 


Beautiful styling. Drop-in loading. "m 


Tells time and date, too. Win Product of Swiss ple exposure system eliminates 
: z R. OMM second hand, gift case, stainless craftsmanship... focusing. Black and white or 
Transmits, receives. Fits in shirt steel back, water resistant, and Shaped to shavethe heaviest beard. É color movie film. Pistol 
pocket. Aerial extends for more antimagnetic. METAL EXPANSION Maker guarantees for 2 full years. grip houses tiny batteries, 
distant reception, BAND 11g. With cord, head guard and brush. Y i 


e Fabulous 2-Piece START YOUR OWN BIG PROFIT 


KNIT SUIT HOME IMPORT BUSINESS 


3 ONLY 0° ine wool. 
EL; S with DAZZLING BARGAINS LIKE THESE... 
= AMAZING NEW PLAN STARTS YOU FAST 


Thousands of amazing import bargains can lead you 
to opportunities far beyond your wildest dreams. Start 
now at home, spare or full time. Cash in now without 
previous experience or capital investment. Pocket cash 
even before ordering merchandise! Sparkling imports 
bring first day profits. Beginners—make your first im- 

port transaction 10 minutes after you receive my drop 
Et pt ship plan. Bargains go fast to stores, premium users, 
to friends and others. 


€ Short cut plan guides you step by ste ... And, these are only a few of the hundreds of import 
e = i is S 4 ie bargains you can get to make fantastic profits of 200% and 

NESS P E. more... here are examples of other high profit imports: 
tart without investment in merchandise 


MAN'S BRIEFCASE. . . $.85 DOZEN GOLF BALLS . . $1.83 
€ Start anywhere—city, town, rural area HUMAN HAIR WIG - ' | 1200 KNITTING MACHINE "n 
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TRANSISTOR RADIO. . . 1.70 CIGARETTE LIGHTER . - 


B. L. Mellinger, Jr., Famous World Trader, CARDIGAN SWEATER . - 200 ELECTRIC CARVING KNIFE 
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This is a GM Original: This is a GM Replacement: 
It leads a rough life. It leads the same life. 


GM Originals and GM Replacements do more than just look alike. They perform alike 
because they are alike. 


That's your best reason for going where they use Genuine GM Parts. Especially if you 
have to replace anything like the hydraulic brake hose, a part that has to withstand 
tremendous pressures—plus the punishment of road salt, splash and gravel. 


You'll find Genuine GM Parts, in GM and United Delco packages, just about everywhere. 
Note that for future reference. Like, say, when you go for your next regular brake check. 


GENUINE GENERAL MOTORS PARTS 


GM CHEVROLET . PONTIAC - OLDSMORILE United Pu 


BUICK - OPEL - CADILLAC - GMC TRUCKS Delco 


WHAT'S NEW 


FOR YOUR CAR 


Vinyl top converts pickup to all-around family recreation car 


For camping, hunting, or fishing trips, your 
pickup truck becomes a convertible with this 
soft top, easily put up or down without tools 
in minutes. The tops, made from preshrunk 
fabric with a vinyl coating, are tailored for 


most late-model pickups. Tail-flap construction 
avoids interference with the general utility of 
the pickup truck, even with the top in place. 
Its made by White Automotive Corp. Box 
1209, Colorado Springs, Colo. 


Breakerless capacitor-discharge ignition 

An ignition system with a 50,000-mile war- 
ranty covering all components (distributor, 
spark plugs, and high-tension harness) is of- 
fered by Prestolite. A major feature of the 
CD-65 system, which uses solid-state parts, is 
the absence of breaker points. It can be in- 
stalled on all popular cars and trucks. 


Do-it-yourself air-conditioning kit 

The "Super-Air," an improved version of the 
Comfy-Kit auto air conditioner [see “A Car Air 
Conditioner You Install Yourself," PS, Mar. '65] 
is now being marketed. The new unit sports 
an attractive, restyled front grille, and, like the 
earlier kits, is available to match all makes and 
models of cars with various engine options. It 
is designed to cool a car at least 20 degrees be- 
low the outside temperature. Cost is $153 plus 
delivery charge from Comfy-Kit, 1707 E. Ohio 
St., Dallas, Tex. 75216. 
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Lite-Minder can save your battery 

ily installed, this device guards the head- 
lights and parking lights, sounds an alarm if 
they're on when the ignition is off. It fits all 
U.S. cars made since 1956 and imported cars 
with 12-volt systems. Lite-Minder costs $6.45, 
plus 50 cents postage and handling, from 
Franklin Products, Box 1342, Bismarck, N.D. 


Tows a load 
as big as a house 


carries everybody 
in the house 


The Travelall 
by International’ 


There's strength enough and 
power enough in the big family 
wagon to haul a travel trailer... 
or a boat trailer...or a camper 
trailer. 

It can tow big loads at highway 
speeds without wagging its tail. 


Because we gave the TRAVELALL 
a huskier frame and sturdier sus- 
pension than most wagons. And 
with a powerful INTERNATIONAL 
engine plus all-wheel drive, you 
can even go where roads don’t go. 

Inside, the TRAVELALL is also 
built for going places—with nine 
travelers plus their baggage, or six 
campers plus the camp, or three 
fishermen plus their boat. And it’s 


easy to get into. 

You'll never know how good or 
different this big family wagon 
really is —until you try it. So try 
it. Any INTERNATIONAL Dealer is 
ready to show you what it can do. 


[| 
INTERNATIONAL HARVESTER 
COMPANY 
e CHICAGO, ILLINOIS 
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Go-Yo measurements are critical for best results. 
Distance between pedals is 39 percent of wheel 
diameter; angle, 20 degrees, 15 degrees at wheel. 


Go-go Go-Yo for fun on wheels 


A pair of wheels joined at the rims by a 
bent axle that serves as a crank or pedals is 
the latest bike fad of the go-go set. Worked 
up by a design firm for the Steel Company of 
Canada, Ltd., of Hamilton, Ont., the Go-Yo 
is made of steel wire: the crank of X-inch- 
diameter round wire, the spokeless wheels 
of flat wire rolled to a U shape and fitted with 
rubber tires. You stand on one pedal, push 
down on the other, and then keep pushing 
for a fast go-go spin. 


Height-adjustable kitchen sink 


With the average kitchen sink too low 
for comfortable washing of dishes, the 
Germans have come up with one that can 
be adjusted by a hand-cranked jack to 
proper height. When not in use, the top 
edge is in line with the surrounding coun- 
ter and other kitchen fixtures. Flexible 
water- and drain-pipe leads can't be mis- 
aligned when the sink level is raised. 


If you like to shoot, you owe a lot to 
a genius named Henry. 

B.Tyler Henry worked for us at Win- 
chester over 100 years ago. And pat- 
ented the repeating rifle which made 
Winchester famous. And the rimfire 
cartridge you use in your 22. 


But Mr. Henry should see how we've 
improved 22 ammo since then. He'd 


hardly recognize his brainchild today. 


The smokeless powder we use, for 
example, packs a lot more punch and 
burns cleaner. Our primers are now 
non-corrosive and non-fouling. And 


our bullets are actually lubricated so 
they handle cleanly, won’t lead the 
barrel and shoot straighter. 
And we've got bullet design down to 
a science. We now know exactly what 
shape and weight bullet to use to get 
the flattest, straightest trajectory. 
Which brings up an important point. 
When it comes to making 22 ammo 
who knows better than Winchester- 
Western? After all, we had a head start. 
Just so you don’t forget it, we stamp 
an “H” on all Winchester 22 shells. 
(In honor of our Mr. Henry.) 


Henry was here. 


Wee. 


WINCHESTER® 
Méiloun 


et twice the" gril 


-of ordinary pick-up: 
sw witha = 
Jeep Gladiator. 


Just flip one simple lever into Jeep’4-wheel drive. 


On the way to the building site, a Jeep’ Gladiator handles | made a real investment, because ‘Jeep’ vehicles are backed 
like a passenger car. But once you're there, a simple shift by years of 4-wheel drive experience and know-how. 

puts you from 2-wheel to 4-wheel drive to take you right to 

the door — even before the driveway is in. Mud, snow, sand, 

even slippery streets—duck soup for this extra traction. 

Just shift into ‘Jeep’ 4-wheel drive at any speed, and you'll 

make calls, handle jobs you couldn't touch with an ordi- 3 

nary pick-up. All the usual options you'd expect. And you've KAISER Jeep CORPORATION 


TRADEMARK GENERAL MOTORS coni 


You've got to drive it to believe it. See your ‘Jeep’ dealer. Check the Yellow Pages. 


There’s a strange, secrecy- 
shrouded contest, short of 
open hostilities but with deadly 
serious military implications — 


Cold War in Space 


By WILLY LEY 
ILLUSTRATIONS BY BOB McCALL 


Sne time in 1970 a manned space scout is going to creep up to 
an orbiting satellite. The spacecraft will be of a shape not yet seen in 
space, resembling a motorboat with displaced rudders, or a flatiron with 
fins. It will inspect the satellite carefully, at close range. Then its radio 
operator will transmit to the earth a coded message whose substance 
may be like this: 

“Satellite 1970 PL-2 is evidently a surveillance satellite. Nuclear radia- 
tion from it indicates a power reactor, not a warhead.” 
The decoded message may be phrased in English, Russian, or still 


another language. It would indicate that the alien satellite was no orbital 
Continued 


If space war waxed hot, con- 
ventional weapons could find 
strange new uses. Hail of 
bullets from heavy-caliber 
machine gun, riddling lenses 
and other equipment of a hos- 
tile "spy" satellite, as envi- 
sioned in drawing, could put it 
out of business in a jiffy. Since 
the explosions of projectiles 
would inflict little blast dam- 
age in airless space, direct 
hits on spacecraft with some- 
thing solid—bullets, shell 
fragments, or homing mis- 
siles—might be expected to 
prove more effective. 
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“The manned space scout will be of a shape not yet seen in 


of destroying hostile satellites. They are 
the American answer to a threat of attack 
upon us from space, brought into the open 
last year by a Russian claim to have devel- 
oped an orbital nuclear bomb. Both East 
and West have put surveillance satellites 
(a polite name for spy satellites) in orbit. 
And both have been conducting studies, 
at least on paper, bearing on possible tac- 
tics and armament for space combat. 

Surveillance satellites. The cold-war race 
to explore potential military uses of space 
began with “spy” satellites. 

The first one we know about, orbited in 
1960, was the U.S. Midas II. This and two 
more Midas satellites in 1961 were openly 
called prototypes of craft to give early warn- 
ing of an enemy ICBM attack, by detecting 
the heat of large missiles’ rocket blast at 
takeoff. Then U.S. military-satellite pro- 
grams went under wraps—and further 
launchings, if announced at all, have gener- 
ally been unidentified by type. The Midas 
satellites—which now have a competitor in 
long-range radar early-warning systems— 
reportedly are still in the research-and-de- 
velopment stage. 

Photo satellites with telescopic cameras 
of fantastic power now gather military in- 
telligence. Samos II, launched in 1961, 
was the only known U.S. example before 
the secrecy blackout—but was a prototype 
of a series that has since been reported op- 
erational. Current Samos craft are be- 
lieved to be recovered with their films, al- 
though this kind of space news does not get 
into the papers. Their pictures may be 
proving highly effective for reconnaissance. 

For example, a step-up in the power of 
Russian rocket boosters about two years ago 
was indicated by the increased size and 
strength of Soviet rocket-test stands. How 
this news reached us has not been revealed, 
but speculation credits it to Samos photos. 

Since two can play at that game, and do, 
quite possibly you may be in a photograph 
snapped today by an unseen Red satellite. 
Former Premier Khrushchev, in à moment 
of unusual candor, told an American official 
two years ago that the Russians were using 
photo "spy" satellites, too—and jestingly of- 
fered to swap photos with us. 

Satellite trackers here have no doubt that 
the Red sky spies are among the varied 
unmanned craft that the Russians call Cos- 
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Wingless HL-10 craft, head-on, looks like this. 


mos satellites. Beginning with Cosmos 4 
in 1962, many of these have been brought 
down and recovered on land after a few 
days in orbit, apparently by the same para- 
chute-recovery technique that Russian 
manned spacecraft use. Cosmos 45, 65, 
and 92 were weather-photo satellites that 
brought down their films for develop- 
ment, the Russians themselves say. More 
than 40 other recovered Cosmos satellites 
could as well have brought back spy films. 
Probably many did. 

If the Reds’ eyeing of us eases world 
tension, by convincing them we are not se- 
cretly preparing to attack them, perhaps we 
have more to gain than lose by it. Actual- 
ly the East-West photo satellites are put- 
ting into practice, in modified form, the 
“open skies” plan for aerial inspection that 
President Eisenhower proposed and the 
Russians rejected some years ago. 

Surveillance spacecraft of another sort— 
this country’s Vela satellites—are designed 
to detect any clandestine atomic explosions 
in space, in violation of the existing nuclear 
test-ban treaty. Since the treaty went into 
effect, in 1963, we have orbited six of them. 
No Russian spacecraft with the far-ranging 
orbits suited to this purpose have yet ap- 
peared in the heavens. 

Orbiting H-bombs? What would concern 


to earth. 


space" —but already foreshadowed by trial craft like this one 


New generation of manned spacecraft, rocket- 
boosted into orbit, will inspect satellites or perform 
other missions—and then, reentering atmosphere, 
glide to land bases like planes. Though wingless, 
they get lift from curved shape of body. One 22-foot 
prototype, NASA's HL-10 “‘lifting-body research ve- 
hicle," resembles a flatiron with fins. Water ballast 
in globular tanks, behind pilot, varies its weight from 
2V4, to 4Y% tons for tests. First trials will drop it 
from high-flying B-52 plane for unpowered glides 
Later, rocket engine may extend range. 


ONE-MAN 
COCKPIT 


Cutaway shows HL-10 design for early gliding trials. 


us more than Red spy satellites was illus- 
trated last November when Tass, the offi- 
cial Soviet news agency, made a startling 
announcement. Russia, it claimed, now had 
"orbital missiles" whose warheads could de- 
liver a surprise blow "on the first or any 
other orbit around the earth." Of course 
this may have been said to comfort the 
Russian people, or discomfort the Chinese 
leaders. Or it could be true. 

The possibility of orbiting nuclear war- 
heads—which could be “called down" upon 
ground targets by radio command at any 
time—has long been recognized. Since 
both the U.S. and Russia had agreed not 
to, in a United Nations resolution, the Tass 
report raised eyebrows in Washington satel- 
lite-high. Queried about it by our State 
Department, Russia denied it had orbited 
any armed satellites or planned to—but the 
UN agreement, it maintained, was no ban 
on developing them. To Western observers 
it looked prudent, if such missiles really 
existed anywhere, not to rely solely on their 
possessor's assurance of good intentions. 

Now, it is true that many weapons ex- 
perts question the military value of orbit- 
ing H-bombs, and the U.S. has studied and 
rejected them. Compared to ICBMs 
launched from silos, they have been called 
less accurate, more limited in size and 
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Rocket engine may be added later. 


power, and far more difficult to control 
reliably. Nevertheless we would hardly 
care to have them whizzing over our 
heads—and the U.S. now has counterwea- 
pons developed primarily to meet just that 
threat: 

Antisatellite weapons. Ready for action 
are two U.S. weapon systems for destroying 
armed satellites. One, based on the Nike- 
Zeus anti-ICBM missile, successfully inter- 
cepted a satellite as early as 1963. The 
other, using the Thor-Agena rocket combi- 
nation, duplicated the feat early in 1964. 
Since then, these weapons have repeatedly 
scored satellite intercepts at altitudes up to 
hundreds of miles, Secretary of Defense 
Robert S. McNamara has disclosed. Prac- 
tically all further details, including the kind 
of warheads used for the “kill,” remain 
classified. Some of our secret military satel- 
lites launched during recent years could 
have been targets for the trials. 

An order to fire the antisatellite weapons 
would be transmitted from Continental Air 
Defense Command, the U.S. portion of 
NORAD, whose combat operations center 
is carved in the granite heart of Cheyenne 
Mountain, Colo. [PS, Nov. '65]. Within 
this underground fortress, into which pour 
more than 10,000 satellite observations 


Continued on page 170] 
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Car buyers are feeling sportier than 
ever. The true sports cars that 
inspired the Corvette and the Mustang 
offer incredible variety, with power 

to suit every taste, prices 

to suit every purse 


By JAN P. NORBYE / PS Automotive Editor 


Lined up at Bridgehampton race circuit are, left 
to right, front row: Mercedes-Benz 230-SL, Alfa 
Romeo Giulia Spider, Jaguar XK-E. Second row: 
NSU Wankel Spider, MGB, Triumph Spitfire. Third 
row: Volkswagen Karmann-Ghia, Triumph TR-4A, 
Sunbeam Alpine. Fourth row: Austin-Healey Sprite, 
Fiat 1500 Spider, MG Midget. Fifth row: Renault 
Caravelle, Peugeot 404, Datsun SPL 311. Sixth 
row: Sunbeam Tiger, Austin-Healey 3000, Alfa 
Romeo 2600. Total: 18 handsome cars. 


MGB in action (left) typifies today's 
sports car. It's speedy, handy, and fun 
to drive. The four-cylinder engine has 
dual SU carburetors, does 0-60 m.p.h. 
in about 10 seconds. Transmission is 
four-speed floorshift. There are disk 
brakes on the front wheels. 
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PHOTOS BY BILL MORRIS, BILL MORRIS JR., CHRISTIAN DELBERT 


i you're one of the growing number of men 
who look on the automobile as an instrument 


of pure ple: -hand appreciation 
of fine machinery delights you...if you're 
fed up with cars designed to serve as combi- 
nation bus, truck, and parlor on wheels... 


Not the fastest but the most expensive: Mercedes- 
Benz 230-SL. It's also available as a hardtop. 


there is exciting news for you from Europe. 
You can have a bigger choice than ever in 
cars from abroad. Did I say Europe? Add 
Japan, too. 
On these 
no less Ban 18 foreign-made cars 


ges POPULAR SCIENCE presents 
een of 
Continued 


Interior of 230-SL is luxurious — almost like a Mer- 
cedes limousine. Note padded steering-wheel hub. 


Peugeot 404 shown here glides serenely around 
turns, no slower than some of the starker sports cars. 


Sunbeam Tiger, shown in head-on view, twists and 
strains under full-throttle acceleration out of a turn. 


Sunbeam Alpine, lively in performance, is only sports car with optional automatic transmission. 


them are built to take a corner in a throttle- 
controlled drift, to growl with torque when 
the light turns green, and to make sweet 
symphonies at the tailpipe. 

Two of the 18 are “sporty,” not sports, 
cars. There's a difference, and we'll go into 
that in a minute. 


Alfa Romeo 2600 is an aluminum in-line six with 
triple Solex carburetors, dual overhead camshafts. 


These cars are not for the man who wants 
ts 
around him, who dotes on a "boulevard ride, 
and who wants such an accumulation of auto- 
matic gadgetry that any little old lady will 
feel at home at the wheel of his car. 

They are for men who like to drive cars as 


to jam five or six passengers into the se 


Triumph TR-4A is a big four with pushrod-operated 
overhead valves and two Stromberg carburetors. 


| 


Austin-Healey 3000 tops British Motor Corp.'s sports cars. It has a powerful six, front disk brakes. 


Triumph Spitfire has rear swing axles but does not 
misbehave. It's exceptionally maneuverable. 


Fiat 1500 Spider has five-speed shift, willing four- 
cylinder engine, good steering, comfortable seating. 


cars were driven before the engineers began 
the unskilled. They 
are — with the exception of the two that I 
have mentioned 
of the word. 
It was the 
sparked the 


to invent crutches for 
sports cars in the truest 
sens 
European sports car that 
and, later 


interest in sports 


Jaguar XK-E has dual-overhead-camshaft engine with 
265 hp., triple S.U 
ERE ELSE: 


carburetors, and dual exhausts 


sporty cars in the U.S. The Chevrolet Cor- 
vette is a legitimate sports car. So is the 
U.S.-designed, low-production Shelby Cobra. 
Behind them came the flood of sporty cars 

of domestic manufacture—Pontiac's GTO and 
Ford's Mustang, for example. They look like 
sports cars but aren't. They represent a com- 
Continued 


Mercedes-Benz 230-SL has single-overhead-camshaft 
six with fuel injection. Power: 170 hp. at 5,600 r.p.m. 


Datsun SPL-311 dashboard has complete instrumentation. Even the tachometer costs no extra. 


TR 


\ 
( 
| y 
P 1 a 


Alfa Romeo Giulia Spider has elegant steering wheel, and a five-speed box that's hard to fault. 


Triumph TR-4A has tasteful interior. The optional independent rear suspension clings to road. 
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promise between the sports 
car and the rolling lounges 
that are today’s Detroit-de- 
signed passenger automobiles. 

The sports cars we picture 
here are experiencing a new 
heyday. They are not yes- 
teryear's sports cars. They're 
not the spine-jarring, leaky, 
drafty carts that made the 
European sports car famous. 
They are, let us say, a bit 
more civilized. Today they 
have roll-up windows, fresh- 
air heaters, electric wind- 
shield wipers. 

Hard ride? Many have 
high-quality reclining back- 
rests on their bucket seats. 
Some still have a pretty hard 
ride, but the trend to all- 
independent suspension al- 
lows a general softening of 
the springs, and a sports-car 
ride no longer necessarily is 
a series of jolts. 

Still and all, they are 
sports cars. They give you 
the feel of command. They 
respond to your direction al- 
most as though they were 
extensions of your own hands 
and feet. 

The two exceptions to 
those we have included in 
our roundup are the Volks- 
wagen Karmann-Ghia and 
the Renault Caravelle, and 
these come so close to mak- 
ing the grade that we 
couldn't ignore them. 

What I look for in a sports 
car is the best combination 
of road manners, handling 
characteristics, steering re- 
sponse, ride comfort, brakes, 
performance, robustness, and 
quality. Naturally, I look for 
the same things in an Amer- 
ican sedan, but I don't ex- 
pect from a 4,000-pound six- 
seater what I demand in a 
2,500-pound roadster. 

Not all sports cars meet 
my minimum requirements. 
Some of them are standard, 
mass-produced cars with a 
sporty-looking body. A thor- 

Continued 


SPORTS CARS UNDER $2,200 
AUSTIN-HEALEY 


RENAULT. 
.| Sprite Midget Caravelle 
$1,888 $2,055 $2,199 


4-cyl. OHV 4-cyl. OHV | 4-cyl. OHV 


67 67 67.6 
59/5,500 59/5,500 51/5,500 


TRIUMPH 


Country 


Spitfire 


Weight (Ib.) 


83 
4-cyl. OHV 


Engine Type 


Displacement 
(cu. in.) 


Power/r.p.m. 


70 
63/5,750 


(m.p.h.) 


Against the rules: Even the 230-SL nosedives under hard braking 
into a turn, but the car still retains a good road grip. 


By the book: Minimal distortion of suspension members shows up 
as this 230-SL accelerates out of a turn under full throttle. 
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SPORTS CARS FROM 


Make 
Country 


DATSUN 


Weight (Ib.) 
Wheelbase (in.) 
Engine Type 


Displacement 
(cu. in.) 


Power/r.p.m. 
Top Speed 
(m.p.h.. 


90.8 


Japan Italy Hie Germany 

SPL-311 150-5 | MGB — [| Wankel-spider 
$2,546 $2,585 HAM. $2,697 e Lon 
89.8 92.7 Boe ee 


[ms [wos [mos fo m fios | 


71/500 | 83/5,200 


$2,300 TO $3,000 


SUNBEAM TRIUMPH 


Britain Britain 
Alpine TR4-A 


VOLKSWAGEN 
Germany 
Karmann-Ghia 


94.5 
4-cyl. OHV 


4cyl OHV | Acyl OHV | Wankel — | 4cyl. onv | 4-cyl. ORV 


100 


Alfa Romeo Giulia Spider has fairly soft springs and some body 
roll but remains well balanced in high-speed cornering, as above. 


Jaguar XK-E has excellent cl 
suspension. Note absence of body roll in this photo. 
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oughbred sports car is differ- 
ent. It doesn't change its 
behavior as speed rises. It 
feels the same at 100 m.p.h. 
as it does at 50. The steer- 
ing doesn’t loosen up—the 
car doesn’t “float.” Its brakes 
are generously dimensioned, 
progressive, and consistent in 
action under all conditions. 
It responds to your every 
move. 

Most makers of such cars 
can draw on racing tradi- 
tions dating back to the '20s 
and '30s. Though the pro- 
duction figures never reach 
Detroit levels, these factories 
have big research-and-devel- 
opment departments, large 
engineering staffs, modern 
machinery and assembly fa- 
cilities, and very strict in- 
spection and quality control. 
And, of course, the family 
cars made by such companies 
as Mercedes-Benz, Alfa Ro- 
meo, and Jaguar are engi- 
neered with equally close 
attention to handling charac- 


hassis engineering with all-independent Deme - 
teristics and braking per- 


formance as their sports cars. 
Naturally, you pay for all 
this. 

Reliability. Sports cars are 
basically no more tempera- 
mental than taxicabs. Of 
course, when used hard (in 
racing, for instance), they 
will need more maintenance 
than if you use them for 
town-and-country driving. If 
some sports cars have a rep- 
utation for needing a lot of 
attention, it’s often because 
their owners are dedicated 
tinkerers and themselves 
originate faulty adjustments 
—causing an everlasting ser- 
vice problem. 

Family-type sports cars. 
Some sports cars have rear 
seats that can carry children 
(Alfa Romeo 2600, Mer- 
cedes-Benz 230-SL). The 
rear seat in the Peugeot 404 
can even carry two adults. 
But all sports cars can carry 
two persons plus some lug- 
gage. 

Carrying capacity is not, 
of course, the basic appeal 
of the sports car. (Even 
U.S. sedans, statisticians say, 
average only 1.7 passengers.) 
The sports-car buff wants a 
car proportioned to human 
beings and made for driv- 
ing, not a living room on 
wheels made for transporta- 
tion. Thats why sports-car 
sales are up. 


SPORTS CARS FROM $3,000 TO $4,000 
ALFA ROMEO | AUSTIN-HEALEY | PEUGEOT 


Giulia Spider[3000 [| 404 Cabriolet 
| $3,318 [$3,565 — [$2,899 


4-cyl. DOHC | 6-cyl. OHV 


osz fas fer | 
106/6,200 | 136/4,750 72/5,400 


SUNBEAM 


Country 


Tiger 


Weight (Ib.) 
Wheelbase (in.) 
Engine Type 


Displacement 
(cu. in.) 


Power/r.p.m. 


Top Speed 
(m.p.h.) 


SPORTS CARS OVER $4,500 


MERCEDES-BENZ 
Germany 


Model 230-SL 
Price $6,185 
Weight (Ib.) 2,750 


Wheelbase (in.) 
Engine Type 


Displacement 
(cu. in.) 


Power/r.p.m. 


Top Speed 
(m.p.h.) 


94 
6-cyl. SOHC 


6-cyl. DOHC 6-cyl. DOHC 


165/5,500 265/5,400 


140.7 
170/5,600 


125 


Alfa Romeo 2600 Spider twists under braking but 
the driver never feels a moment of instability. 


Triumph TR-4A has all-independent suspension, firm 
springing: no body movement on braking, cornering. 
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GE PICTURE NEWS 


Floating horizontally, 354-foot-long cigar-shaped auxiliary ships: one to serve as a control vessel, 
SPAR is towed to station in Atlantic by one of two the other to act as a target receiving sonic data. 


Unmanned Navy acoustics-research ship works standing on end 


Now on her first operational cruise in the cated vessel helping the Navy to study under- 
Atlantic, the cylindrical SPAR (for Stable Plat- water sound transmission and propagation. Un- 
form for Acoustic Research) is an ultrasophisti- like her sister ship, the FLIP [PS, Dec. '62], 


Pesssssccccscsccccssssoscossossssssssosscescscseveossesssoscssoccoccoscsscesssscooccccoccccceoceecocce 


Underside of plywood top is braced 
by high-density plywood 114 inch- 
es thick. The rail frame is redwood. 
Rain runs off fiberglassed-canvas 
top through seacocks in pockets. 


Watertight table for outdoor flakeboard resin-bonded to outdoor plywood that 
ertight t utdoor pool is framed by weatherproof redwood rails. The 


Built to withstand hot summer sun, pelting playing surface is fine canvas fiberglassed like 
spring rain, or heavy winter snow, a new pool a boat's hull. The table is made by Garland In- 
table takes the game outdoors. Instead of slate dustries, Phoenix, Ariz., in 4%-by-nine- and four- 
and felt, the top is composition wood-fiber by-eight-foot sizes. 
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aos ^ 


Aft compartments flooded, vessel begins to stand 
on end, submerging six-sevenths of her length. 


which carries a crew of six, the SPAR is com- 
pletely unmanned. She is towed to position by 
a tender that provides power and controls her 
through electrical cables. Another auxiliary ship 
from five to 100 miles away receives signals from 


Mower cuts sharp corners in front 
of articulated tractor. Attachments 
(clockwise at right) include mower, 
snow caster, trailer, dump cart, 
cab, sickle bar, bulldozer blade. 


Riding mower bends in middle 


Up-front seating and center-pivot steering 
combine to make Bolens new articulated 
grounds-keeping tractor highly maneuverable. 
Sitting up front with a rotary mower attached, 


In action off Atlantic coast, she becomes stable 
seagoing platform for acoustic research underwater. 


her instruments by floating cable for later cor- 
relation and analysis. The SPAR also works up- 
ended but is superior to the FLIP because of 
improved equipment and because crew noises 
can't interfere with obtaining sonic data. 


you can turn sharply for cuts in a 24-inch radius 
or accurately nose the mower under shrubs and 
to within a fraction of an inch of walks, drives, 
or trees to do away with hand trimming. FMC's 
Bolens Division also makes a number of ac- 
cessory attachments for its Estate Keeper. 
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How They Do Those 
Magic TV Tricks 


Here's a look “behind the screens" at the electronic 
wizardry that adds to your enjoyment 


By HERBERT SHULDINER and RONALD M. BENREY 


DRAWINGS BY RAY PIOCH 


A football player “freezes” in 
midair after he makes a sensational catch. 
Julie Andrews and Gene Kelly “fly” across 
your TV screen, whisked away by umbrel- 
las. A four-way-split screen shows states- 
men from London, Washington, New York, 
and Paris in a simultaneous live discussion. 
News bulletins with the latest details of a 
space shot move across the bottom of a 
screen, while you watch your favorite eve- 


ning show. And it's probably all in color. 

These are a few of the many special ef- 
fects used to make your TV viewing live- 
lier and more complete. But how do they 
create this electronic trickery? 

TV tricks like instant replay and stop 
action are among the newest special effects 
and they have made watching football and 
other sports more exciting than ever. The 
view from the 50-yard line or behind home 


Continued 


This hookup—from stadium to studio—gives you “‘instant 


From sideline positions and behind the end zones, 
seven cameras provide regular action and instant 
replays you see on your screen. Most of the game is 
viewed from sideline cameras that shift with the 
action. Some cameras are reserved for instant re- 
play. They focus on one player—usually from behind 
the end zone—and stay with him for the entire play. 
If his action is important, it is instantly replayed. 
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FROM STOP-ACTION CAMERAS 


RELAY TRUCK 
OUTSIDE STADIUM 


FROM INSTANT-REPLAY CAMERAS 


Cables carry the video signals to a truck parked out- 
side the stadium for relay to the control center, 
which may be miles away. Some stadiums have their 
own relay studios, but it is generally impractical to 
leave all the complex equipment needed at the re- 
mote location, so it is kept in trucks and driven to 
the stadiums for broadcasts. The trucks monitor the 
various camera locations and pass on the signals. 


New stop-action stills add a vivi 


dimension to viewing sports television broadcasts. 


replay," ‘stop action," and camera coverage from every angle 


THROUGH TELEPHONE LINES TO CONTROL CENTER 


INSTANT-REPLAY CONSOLE 


At the studio, a control board monitors action from 
every camera. It also monitors studio feeds for com- 
mercials and station breaks. The instant-replay con- 
sole monitors action from cameras connected for 
taping throughout game. One tape machine captures 
a carbon copy of the action that goes on the air. 
The other machine records highlights that can be re- 
played within seconds after a play. 


STOP-ACTION CONSOLE 


The stop-action Videodisc generally records plays 
from the two isolated cameras. It has 20-second 
capacity, but is constantly erasing and recording. 
The operator starts the machine as each play begins. 
He can replay action continuously and can also stop 
it by pressing the freeze button. Replays of longer 
sequences are handled by conventional video tape 
recorders but, on these, tape must first be rewound. 
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A close-up look at the gadgets that capture the action to give you 


Videodisc has a rhodium-plated aluminum disc that 
holds 20 seconds of action. Stop-action stills are re- 
recorded on the bottom side of the 3/16-inch thick 
platter, can be held with small loss in resolution. 


plate is limited compared with the action 
taught by the multiposition camera angles 
used in today's telecasts. CBS uses seven 
cameras in its pro football coverage—nine 
for championship games. But special effects 
add even more to the coverage. Isolated 
camera techniques, instant replay, stop ac- 
tion, and Eidophor screens produce views 
and reviews that a seat in the stands can't 
approach. 

Instant replay and stop action. A simple, 
lightweight disc recorder has made your TV 
set into a virtual time machine. Miss an im- 
portant piece of action? Don't worry, in a 
few seconds, instant replay brings it all 
back with stop action freezing a highlight 
for a lingering look. It's done with the Video- 
disc recorder, made by the MVR Corpora- 
tion of Palo Alto. Calif. The recording disc 
looks like a shiny record, without grooves. 
Although it has the same recording prop- 
erties as tape, it can't break or wear out— 
and unlike tape, it doesn't have to be re- 
wound. 

Here's how it works. The disc, when the 
operator presses the record button, starts 
to rotate, just like a phonograph record, 
at 1,800 r.p.m. Each revolution takes 1/30 
of a second and the machine "writes" up to 
600 frames on a spiral track, The recording 
head is mounted just behind the erase head 
on a lead screw. The heads travel back and 
forth on the screw up to 2X inches in from 
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Another replay machine is a conventional studio TV 
tape recorder. The machine's fast-revolving record/ 
playback head stores video signals for future replay 
in adjacent vertical bands on two-inch-wide tape. 


the edge of the disc. Because the erase head 
precedes the recording head, it is always 
writing on a clean disc. 

To obtain a stop-action still, the operator 
presses the freeze button. This automatically 
re-records one frame on the bottom side of 
the 3/16-inch-thick disc. It's done with rec- 
ord and playback heads, just like those that 
record on the top of the disc. 

The disc keeps whirling around recording 
the action while automatically erasing pre- 


How do TV stars float in midair 


Color TV camera photographs Julie Andrews and 
Gene Kelly against a blue background. The camera's 
signal, fed into a special-effects amplifier, accepts 
flesh-tone signals, but filters out blue signals. 


a 


angles you can't get from a seat in the stands 


CBS sports commentator Frank Gifford (left) and 
coach Frank McGuire analyze highlights of National 
Invitation Basketball Tournament with aid of Eido- 
phor projector, which reproduces video signal. 


vious scenes every 20 seconds. But the op- 
erator can hold action longer than 20 sec- 
onds by transferring incoming pictures to a 
regular video tape recorder. 

Televising TV pictures. Where does that 
TV image in back of a commentator come 
from? This trick is done with the Eidophor, 
a Swiss rear-screen TV projector. It is just 
right for this job because you can light an- 
nouncers and sets without washing out the 
picture on the Eidophor screen. 


In Eidophor projector, the reflectivity of a mirror 
coated with a special oil is varied by an electron 
beam. Light from a xenon projector lamp is then 
reflected from oil through lenses to create image. 


The image is produced by feeding a video 
signal into the Eidophor projector. The pro- 
jector works like a standard picture tube, 
except that the electron beam "paints" a 
picture on a mirror coated with special oil. 
Light from a Xenon projector lamp is then 
reflected from the oil and through a system 
of lenses to create a greatly enlarged image 
on a frosted-glass screen. 

Over a decade ago, TV engineers devel- 
oped the first special-effects boards; these 

Continued 


across your screen? The secret is in Chroma-Keying 


A second camera scans a blue curtain. Its output 
signals are turned on and off by an electronic switch 
controlled by first camera's blue signal. The resulting 
image is the silhouette-like cutout shown above. 


Other switching circuits then combine the blue-less 
first camera output with the silhouette generated by 
second camera to produce the impression of the 
stars floating through the air—held up by umbrellas. 


can create all kinds of patterns to vary the 
picture received on your television set. Pre- 
viously, dissolves just went from one scene 
to another or to a commercial. Directors 
wanted better ways of introducing and end- 
ing a particular shot. 

You've seen an actor “pull down" or 
"raise" a curtain to end or introduce a 
scene. This is just one of a score of "wipes" 
made possible by the genie of the control 
room-the special-effects board. The board 
is a switching system incorporating com- 
plex electronic circuitry that wipes out part, 
or all, of the approximately 525 closely 
spaced, horizontal lines that make up the 
image you see on your TV tube. Normally 
a TV picture is produced by an electron 
beam (three beams in a color set) sweep- 
ing across the phosphors on the receiving 
tube's face. The beam(s) is locked, by a 
periodic synchronizing signal, to a similar 
beam(s) sweeping the tube inside the TV 
studio camera photographing the action. 

The switching system creates electronic 
special effects by selectively modifying some 
or all of the video signal on a line-by-line 
basis. The output signal of the studio TV 
camera is modified before it is fed to the 
transmitter. When the signal is unmodified, 
you see a normal picture on your screen. 
But when the signal is passed through ap- 
propriate circuitry, or mixed with other elec- 
tronic signals, some of the lines of the 
picture are wiped off or cut short, and then 
replaced with the lines of another picture. 

Split scenes. Before the special-effects 
board was introduced, if a director wanted 
to show a split-screen scene for a two-way 
phone conversation, for instance, he could 
use only optical methods—the same tech- 
niques used to produce filmed special ef- 
fects. A black card is held across the side 
of a lens to black out the half of the pic- 
ture the first person doesn't occupy. Then 
the opposite side is blacked out in the same 
way on a second camera photographing the 
second person in the scene. The two images 
are fed into an amplifier, which pulls them 
together into a split-screen projection. 

Now this is done electronically by black- 
ing out half of one screen and the opposite 
half of the second screen and putting them 
together. A director can use the switching 
console to create corner wipes that black 
out a quarter of the screen. Thus you can 
watch a football game on three quarters of 
your screen, and in the upper right-hand 
quarter see the preparations for the launch- 
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Skitch Henderson leads you on a tour 


Dragon-tooth curtain wipe is an effect used to open 
a new scene. It's made by feeding varying-width 
square waves—succeeding waves grow wider, then 
narrower, wider again—to the switching circuits. 


Diagonal wipe is created by varying-width square 
waves. Here successive widths increase linearly, so 
that the special-effects switching circuit turns off 
a slightly larger segment of each successive trace. 


ing of a space rocket down at Cape Kennedy. 

In addition to this type of wipe, at least 
half the TV shows use some form of special 
effects to create different wipes for intro- 
ducing and dissolving scenes. In the Danny 
Kaye show, the characters are introduced 
in a "balloon" in the center of the screen. 
This is a wipe that inserts a circle in the 
center of the screen. The Jackie Gleason 
show uses a decreasing star shape to dis- 
solve from one scene to another. These elab- 
orate effects are easily punched up on the 
board and automatically appear on your 
screen. 

Other electronic tricks produce super- 
impositions, like moving letters across the 
bottom of your screen. This is done by 


of six special effects produced by the control-room genie 


Split-screen special-effects switching circuit starts 
with two complete pictures. It turns off half of every 
horizontal trace in both pictures, then combines 
what is left to form the composite TV image. 


E 


uam. 


Plain curtain wipe often used to end TV scenes. The 
two black areas come together just like a cloth 
curtain. It’s created by turning off the same end 
segments of all horizontal traces in the picture. 


having one camera photograph a scene and 
another photograph the letters (usually 
white against a black background). 
Probably the most elaborate special ef- 
fect of all is the Chroma-Keying process, 
perfected by RCA engineers. Chroma-Key- 
ing permits a director to photograph char- 
acters against a bare background and then 
place them in any type of scene he desires. 
They might be placed on a Paris sidewalk 
near the Eiffel Tower, or they might fly 
through the air like Julie Andrews and Gene 
Kelly in NBC's Mary Poppins production. 
Here's how Chroma-Keying works. Actors 
perform against a blue screen because this 
is at the opposite end of the color scale 
from the red component of flesh tones. The 


Circle wipe is created by selectively turning off ap- 
propriate segments of the horizontal traces making 
up the background picture. It's used frequently to 
introduce new characters in a television show. 


Quadrant (corner) insert is a variation of the split- 
screen effect. In this case, the composite image is 
formed by blacking out three-quarters of one picture 
and one-quarter of the other, and combining them. 


image is fed into a special-effects amplifier. 
At the same time, the background setting is 
played into the amplifier from a second 
camera or tape. 

The amplifier has the capability of re- 
moving the blue background. When the 
blue is removed, the performers’ images are 
then placed against any desired background. 
One limiting factor: The actors can't wear 
anything matching the color of the screen. 
If an actor wore a blue tie, for instance, the 
tie would be keyed out and he would look 
as if he had a hole in his chest. You'd see 
the background through that hole. 

What comes next? It's hard to predict, 
but new techniques will continue to make 
flexible and fascinating TV pictures. HE) 
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Disaster can happen to anyone. To you. These 
tips might save your life if you should be stranded on 
open water, in the desert, or in the wilderness 


Traveling across the desert in the heat of the day cost the life of Deborah Frederickson. If you 


By CORD-CHRISTIAN TROEBST 
Author of The Art of Survival, a selection 
of the Outdoor Life Book Club 


ILLUSTRATIONS BY HERB MOTT 


T. temperature was 130 degrees on Au- 
gust 10, 1965, when Mrs. Faye Frederick- 
son and her four young daughters tried to 
make their way back to the main road after 
their car got stuck in the sands of the 
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Mojave desert. A blazing sun took its toll. 

Deborah, age 11, wandered off, and 
when the rest caught up with her, she was 
dead from dehydration. The four remaining 
survivors, exhausted and delirious, were res- 
cued a short time later. 

€ A duck hunt on Long Island Sound 
last September turned into a nightmare for 
Sal Spatarella and Gerald Noest. One mile 
off shore, their outboard motor was fouled 
by a fishing line. As they worked on it, seas 
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must walk out, stay in shade, wait till night. 


| Anywhere 


splashed over the stern, sinking the boat 
with life preservers and other gear. 
Clinging to a half-empty gas tank, they 
tried to swim ashore, but tide and wind 
swept them out even farther. They were 
numb with cold and almost too weak to 
stay afloat when they were spotted by an- 
other boat and pulled to safety. 
€ What was to be the happy end of a 
1965 Thanksgiving and skiing trip turned 
into a battle for survival when Charles 
Continued 
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Green vegetation in desert depressions may be a 
sign of water. Try digging a hole nearby. 
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If you decide to hike to civilization, leave signs 
such as arrow of rocks indicating your direction. 


Car headlights, removed from sockets and aimed 
upward, can be used as emergency distress signals. 
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Water from radiator, filtered through cloth, may 
be drinkable if it does not contain antifreeze. 
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One of the big hazards 
at sea is exposure 


Sails, rinsed of salt crust, or 
blankets can be used to collect 
rain for drinking purposes. 


GU pam iu 
Avoid exposure by rigging an 
awning. Fishing gear greatly in- 
creases your chances of survival. 


A. —$ 
A fine-mesh plankton net can be 
used to gather minute marine life 
which can be eaten. 


Make your boat visible to radar 
by putting metal foil, a gas can, 
or other objects high on mast. 
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Newell, 56, had to crash-land his lightplane, with three 
passengers, near Kit Carson Pass in the Sierra Nevada. 
Leaving their two companions behind, Newell and Henry 
Bianconi, a 49-year-old businessman, hiked through deep 
snow for eight hours, finally stumbling into the arms of a 
forest ranger. 

It can happen to you. Last November’s giant power 
failure, which crippled the Northeast, and an unrelated 
event a few days later, the sinking of the Yarmouth Castle 
off Bermuda and the loss of 89 lives, show that the im- 
posible can happen—to you. 

Statistics reveal that every American will be either the 
victim or the witness of a decisive survival situation at 
least once in his lifetime. You will be called upon to help 
yourself or to help others. 

Desert survival. By summer's end, 70,000 vacationing 
Americans will have crossed Death Valley in the relative 
safety of their cars. Chances are, a few will repeat the 
most common mistake made by the tourist: At some point 
they will leave the paved highway and venture into the 
desert. 

Dehydration is the principal desert hazard. In the tre- 
mendous heat, the human body perspires to cool itself. 
If the heat continues, the body must draw on the fluids 
stored in its tissues. If you cannot replace these fluids by 
drinking water, your body will literally dry up. If you do 
the right things at the right time, however, you can con- 
trol dehydration. Never try to walk out of the desert 
in broad daylight, even if you have plenty of water. Des- 
erts are far cooler at night, and you perspire less and need 
less water. 

Do everything you can to reduce the murderous effects 
of desert sun and heat. Get out of your car (or airplane); 
it is always hotter inside a metal shell than outside. Get 
into the shade of your vehicle. If it is noon, get under 
your car, or spread a blanket from its top as an awning. 

Some survivors have partially buried themselves in the 
sand to escape the heat. In every desert, temperatures 
one foot below the surface are 15 to 18 degrees lower 
than directly on it. Provide what shade you can, then try 
to rest or sleep until sunset. 

Ration sweat, not water. If you have water available, 
drink it whenever you feel thirsty, even if your supply is 
limited. This may sound like a recipe for instant suicide, 
and contradicts all the “one-cup-per-man” Hollywood 
cliches. “But in 120-degree heat,” says one authority, “a 
man with two quarts of water can survive only two days 
whether he drinks a quart a day, both quarts on the last 
day, or both quarts at the start of his ordeal.” 

If you have little water, don’t eat, even if you are 
hungry. To digest food, your body will draw even more 
on its own water reserves. You can go for several weeks 
without food, but only for a few days without water. 

Where to find water. The first source may be the radi- 
ator of your car if it does not contain antifreeze. Filter 
the water through a piece of cloth. The second source 
is the desert itself: Look for green vegetation. You may 
find it in depressions. Dig a hole close to it; if yowre 


lucky you may find water without searching any further. 

In the Arizona desert some species of cacti contain 
moist flesh. If you manage to break their hard skin you 
can squeeze out the moisture. In some species, the hol- 
low stem will quickly fill with watery cactus juice that is 
a good substitute for water, even though it may taste 
like aspirin. 

Flies or mosquitoes over a spot in the desert-such as 
a dry riverbed—indicate that there has been water there 
recently. Dig for it. Moist sand may be your pay dirt. 

You can catch some of the moisture present in the des- 
ert air during the morning hours. Virl Scott, stranded with 
his wife and children in a desolate part of the Grand 
Canyon a few years ago, took off the hubcaps of his car, 
wiped them clean, and at nightfall placed them in the 
sand, inside up. Some dew collected on the cold metal 
walls in the morning. The Scotts survived. 

Signaling for help. No matter where you are stranded, 
use what you have available to signal for help. If vou 
stay with your car, the best signaling devices are vour 
headlights. Take them out, point them upwards at night, 
and send SOS signals. You can also build HELP signs 
from rocks, or light oil fires. Add rubber to produce heavy 
smoke. If you decide to walk back to civilization, leave 
a note with your vehicle, indicating the date and your 
direction. If you have nothing to write with, lay out stones 
in the shape of arrows, at regular intervals. 

Survival at sea. Contrary to popular opinion, the main 
cause of death, next to drowning, for persons stranded 
on the open water is not thirst or starvation, but exposure 
to the elements. In the summer, beware of the sun. Even 
in higher latitudes, the surface of the sea will reflect the 
glaring rays and increase their intensity many times to 
cause sunburn or sunstroke. 

No matter how hot you feel, don't take your clothes 
off unless you want your skin to come off next. If your 
boat has a cabin, stay in it as much as possible and open 
the hatch or windows for ventilation. Lacking a cabin, 
stretch a sail or blanket from a mast or paddle to cast a 
shadow. Wear a hat at all times, and if you don't have 
one, improvise from any suitable material. 

Hold that line. Swimming, of course, is vour best bet 
to cool off. But don't do it in an area where sharks have 
been spotted unless someone else serves as a lookout. 
Keep your clothes on in the water. 

If you swim, hold onto your boat or to a line and don't 
let go. Reason: You may be in a current without realizing 
it, and your boat might drift away from you. 

Even if the weather is cool, the skies cloudy, and the 
temperature moderate, you are still in danger of suffering 
from exposure. Ice-cold water can kill within a few min- 
utes. 

In the boat itself, constant spray, rain, or wind will 
quickly cool and dangerously weaken your body. It has 
to burn precious calories to stay warm, and if you don't 
have anything to eat you will soon be too apathetic to 
even alert a passing ship. Try to stay dry in cool weather. 


[Continued on page 172 


Shelter is first rule 
of cold-weather survival 


In deep snow, hole will provide 
shelter. One way is to dig around 
tree, use it to support roof. 


With shelter, the next step is to 
build a fire. Log reflector throws 
heat back into shelter. 
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Trample HELP signs in the snow 
or build them with rocks or 
branches to attract attention. 


A mirror or a shiny piece of metal 
should be kept available for sig- 
naling to searching planes. 
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Made of marine plywood, saucer is Rider rises after lying prone, bal- Upright on disk, skimmer puts his 
three to 314 feet in diameter. ancing with one hand on disk. weight slightly to rear of it. 


Saucer puts new trick in water skiing 


Skimming along on a saucer while towed by all the way from Atlantic City, N.J., to Malibu | 
speedboat is a sophisticated adaptation of water ^ Beach, Calif. The trick in riding is balance. 
skiing that's finding advocates at watering places First step, say the experts, is to lie prone on the 
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Special coupling lets independently powered front Bagged buck, or any load up to 400 pounds, rides 
and rear wheels determine own need when climbing. easily to camp on the front or back cargo rack. 


Two-wheel-drive trail bike makes own trail 


Performing like a tough little pack mule, this hp., makes up to 25 m.p.h. Lightweight alumi- 
rugged trail bike has a power train that drives num drum-type wheels will carry 4% gallons of - 
front and rear wheels separately. Its two-cycle liquid for supply or ballast. Left empty, they'll 
Chrysler high-torque engine, developing eight ^ act as flotation tanks in mud or water. A water- 
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Saucer skimming in wake of fast speedboat provides 


thrills that some among outdoor go-go set consider 


disk with the tow bar held in both hands ahead 
of the leading edge, then shift the weight of the 
body to the elbows. Next, slide one foot forward, 
placing it flat on the d To rise to standing 
position, balance your weight with one hand, 


DEMO PICTURE NEWS 


nt 
superior even to those experienced in water-skiing 
on more conventional runners. Trick is in balance. 


keeping it slightly to the rear on the saucer so 
the leading edge will remain a trifle higher to 
prevent a nose dive. From then on, they say, 
it’s little different from conventional water skiing 
on a pair of runners, 
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Waterproofed magneto ignition, drum-type flotation 
wheels, help bike ford deep streams with safety. 


proofed magneto ignition permits safe fording 
of deep streams. Because of its 185-pound 
weight and low-pressure, oversize, cleated tires, 
the machine can plow through snow or mud, 
skim over sand, and climb boulders and fallen 
trees, making its own rough-country trail on 


For work or play: Trail-Breaker hauls fire-fighting 
equipment (above) or sporting gear in rough country. 


hunting and camping trips. Besides the driver, 
it carries a load of 400 pounds or tows a 600- 
pound cargo. Moving a shift lever changes 
gears. A torque converter transmits power to 
each wheel. Rokon, Inc., Wilmington, Vt., sells 
the Trail-Breaker for $785. 
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Great Brake Debate: 
JAN NORBYE VS. 


You brakes are the most highly stressed component in your car. To 
stop a loaded full-size car from 75 m.p.h. at its highest rate of decel- 
eration, the brakes have to absorb and dissipate energy equivalent to 
about 800 hp. From 120 m.p.h., the figure is around 1,725 hp. Brakes 
have improved a lot in the past four or five years, but braking require- 
ments keep going up, too. Modern but crowded superhighways have 
created new situations—cars go at 70 m.p.h. one minute, come to a 
complete stop the next. And there’s more auto to stop now; cars have 
been putting on weight. Working conditions for brakes could be im- 
proved if engineers and stylists would agree to give some priority to 
them. Instead, they place the brakes inside small rims carrying fat 
tires, and envelop the whole wheel in a metal housing. Access to cool- 
ing air is generally poor; the wheels, usually a solid pressed-steel disk, 
let no air through from the side. Something has to be done, and 
there’s no easy solution. We brought together our two experts, out- 
spoken Jan Norbye and salty Smokey Yunick, to give their views on 
brakes: Norbye takes a pro-disk stand; Smokey is for drum brakes. 


SMOKEY: We agree that today’s brakes going to prove better in the long run. 
aren't good enough. And TIl grant that NORBYE: But, Smokey, there's just too 
disks have proved their worth on racing much wrong with drum brakes that disk 
and other high-performance cars. But for brakes automatically correct. I mean the 
the average man, I think the drum brake is problems of stability, fade, and weather- 
DRAWINGS BY RAY PIOCH 


How they work: Fundamental differences between drum and disk brakes 


s or Drums? 
SMOKEY YUNICK 


proofing, to mention three main points. | | 
SMOKEY: Before vou go further, let's talk ^ de 
about what we mean by “better brakes." 4. 
NORBYE: What I don't mean is a set of 
brakes that lets you make one single stop in 
less time and shorter distance. I mean 
brakes that will stop you time after time, 
with no deterioration in stability, no loss of 
effectiveness, no risk of sudden failure. 
SMOKEY: That's fine, Jan. Now—the brake, 
as we all know, is a heat engine working in 
reverse. The energy stored in the moving 
car must be transformed into heat. The 
brakes store some of the heat generated 
and must get rid of the rest. 
NORBYE: Yes, and brakes that overheat 
tend to fade. I would describe fade as a 
deterioration in the coefficient of friction Smokey says disks are too expensive; drums can be 
between the friction surfaces—lining and SE Wl Da endet Guta Hime Cost Pid 
drum, pad and disk. First symptom is 
higher pedal effort without higher braking makers would spend a little time and mon- 
effect. Excessive fade feels as if the drums ey on building better drum brakes, there 
had been lubricated. At the point of ex- would be less talk about disks. But in the 
treme fade, no amount of pedal effort will past 20 years, they have done almost noth- 
produce any added braking effect. This ing constructive to improve drum brakes. 
only happens with drums—never with disks.  NORBYE: Some of the problems that the 
SMOKEY: I agree; the disk brake has high- engineers are working hard to solve on 
er fade resistance. But the main problem is drum brakes are nonexistent with disk 
cost. The drum brake is simpler in every brakes. I think you'll agree that drum 
way and offers room for improvement with- brakes have two main causes of instability: 
out adding significantly to cost. If auto 1) unequal fade, left and right; 2) unequal 
Continued 


make for a different set of advantages and drawbacks for each type 


The drum brake (far left) has two sta- 
tionary shoes anchored on backing 
plate fixed to hub. Shoes are lined 
with friction material, and drum rotates 
around brake shoes. Hydraulic pres- 
sure applied in wheel cylinder forces 
shoes outward, so lining makes con- 
tact with drum. Hydraulic pressure is 
low; friction area quite large. In disk 
brake (near left), line pressure is high, 
friction area small. Brake pads are 
bonded to pad holders in caliper held 
rigidly to wheel hub. Hydraulic pres- 
sure forces pads inward, rubbing 
against disk. Right: Drums give longer 
effective brake radius than disks (more 
brake effect for given braking force). 


Better brakes means more than just making one stop in a shorter 


self-energizing, left and right. Disk brakes 
are enormously fade-resistant and have no 
self-energizing effect. Disk brakes are there- 
fore inherently stable in their action. 
SMOKEY: Of course, there are drum-brake 
- systems with special linings that resist fade 
just as well as disks do, and drum systems 
can be made without self-energizing, too, 
if that’s what you're looking for. 
NORBYE: If you take away the self-energiz- 
ing effect, you'll need power assist on a 
heavy car, just as with disk brakes. And 
metallic brake linings, while they have ex- 
cellent fade characteristics, demand very 
high pedal pressure before they warm up. 
You could not sell them to the general pub- 
lic without power assist. In other words, 
if you want to build a better drum brake, 
it's going to cost as much as a disk brake. 
SMOKEY: I think it would be possible to 
do some more work in the lining area and 
on the shoes themselves to bring regular 
drum brakes up to disk-brake standards. 
The auto makers could also spend a little 
money on the drums and help get rid of 
the heat. 
NORBYE: What do you think could be done 
about brake shoes, for instance? 
SMOKEY: Well, we could get shoes that 
conform to the drum shape better and that 
way increase the effective pressure area. 
One way to do this is to weaken the mid- 
dle of the web, or cut the shoe in half and 
hinge it in the middle. Tests have shown 
that this doubles the fade resistance of a 
drum brake at a cost of about a nickel a 
wheel. 
NORBYE: That sounds great. And I agree 
that drums could be improved tremendous- 
ly, by more careful manufacture to avoid 
ovality, and by putting fins on them to cool 
them better. But there's a severe cost 
penalty here. Aluminum drums are even 
more expensive. If you decide to stay with 
cast iron, you end up with an extremely 
heavy drum. This adds to the unsprung 
weight and can upset the handling preci- 
sion of the car. 
SMOKEY: But I'm not sure that the disk 
brake has any weight advantage. When 
Studebaker got its first disk-brake system, 
each front wheel gained 16 pounds. 
NORBYE: In Studebakers case, you got a 
disk brake far superior to the drum brake it 
replaced. A drum brake with equal per- 
formance would no doubt be just as heavy. 
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SMOKEY: Yes, the point is that the old 
drum brake was inadequate. But it would 
have been possible to come up with a satis- 
factory new drum brake for the Lark with- 
out adding much weight or cost. Now look 
at Corvette—it had a pretty good standard 
drum brake. Some drivers got them to 
fade, of course, so Chevrolet produced a 
heavy-duty drum brake with sintered-iron 
liners. Unsprung weight for all four wheels 
went up only 16 pounds. The four-wheel 
disk-brake system that became standard in 
'65 weighed 35 pounds more than stan- 
dard drum brakes. 

NORBYE: But, Smokey, the Corvette need- 
ed those disks. The heavy-duty metallic 
brakes were often used with magnesium 
wheels—and needed asbestos insulation to 
keep the wheels from melting. Since the 
Corvette got disks, I haven't run across a 
single case of overheating. And—referring 
to the cost of disk brakes—the Corvette has, 
and needs, no power assist for the disks! As 
for the weight problem, it depends a lot 
on the car. The difference is pretty big on 
the Corvette, but part of that weight lies 
in the extra drums used for a parking 
brake. 

SMOKEY: The major part of it lies in the 
calipers. 

NORBYE: Okay, I'll concede that point. But 
on the Mustang, disk brakes have a very 
slight disadvantage on weight. And on the 
Lincoln Continental, the front disk-brake 
system added no unsprung weight to the 
car! 

SMOKEY: In my experience, disk brakes 
give poor brake-pad life. They need more 
maintenance, and parts and labor are more 
expensive than with drums. Also, a me- 
chanic working on disk brakes needs great- 
er skill and more knowledge than the fel- 
low who overhauls a drum-brake system. 
NORBYE: As a mechanic working with 
brake problems all the time, you know 
more about this than I do. But let me 
add that pad life depends on the quality 
of the friction material. I've heard of Mus- 
tang owners who claim 65,000 miles for 
their front disk-brake pads in normal use. 
Bendix claims a minimum life of 37,000 
miles for the pads on disk brakes for Ram- 
bler. Corvette is a special case, with four- 
wheel disks. Chevrolet claims 60,000 miles 
for the front pads, 100,000 miles for the 
rear ones. As the pads are interchangeable, 


distance. It also means making stop after stop without deterioration 


rotation gives an average of 80,000 miles. 
SMOKEY: In these cases, you're talking 
about high-quality friction materials. But 
a lot of low-grade pads are sold. They suf- 
fer from surface powdering and cracking 
followed by complete disintegration. 
NORBYE: Yes, but let’s not hold this against 
the disk brake as such. I heard about a 
fleet of taxicabs with front disks. The orig- 
inal pads lasted some 27,000 miles—pretty 
good, I think. Then the cab people bought 
cheap replacements, and those pads were 
gone in 4,000 miles. 

SMOKEY: The same problem exists with 
drum brakes. Some of the linings sold and 
put on cars aren’t much better than card- 
board. But the big difference is that disks 
operate with line pressures two or three 
times higher, and you can imagine how it 
would work if they started putting that 
kind of junk into the disk systems. 
NORBYE: This is a serious question, and the 
higher line pressures are inevitable with 
disks. Therefore the risk of fluid leaks is 
greater, too, I’m afraid. 

SMOKEY: Yes, and with drums you'd know 
it the minute you got brake fluid on the 
lining. With disks, you might not notice it. 
NORBYE: If that’s a drawback, it still brings 
up another advantage of disk brakes. They 
are self-cleaning and practically insensitive 
to weather. You can drive through big 


puddles of water and stop with efficient 
and balanced brakes right afterwards. With 
drums, as you know, you might suffer a 


DISK-BRAKE 
CALIPER 
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) CYLINDER 
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LINE-PRESSURE 


A typical combination of front disks and rear drums requires a 
line-pressure-proportioning valve for automatic adjustment of rear- 
wheel braking effort in relation to vehicle speed and weight transfer 
forward. This system has a low-cost emergency brake in the 
rear drums, yet offers the stability and fade resistance of disks. 


REAR BRAKES PROPORTIONING VALVE 


momentary loss of brakes, and your brak- 
ing stability would be lost for some time. 
I feel that disk brakes are safer. 

SMOKEY: I look at it differently. Sure, 
drum brakes need improvement, but add 
up all the pros and cons—first cost, main- 
tenance, pedal effort, brake life, lack of 
qualified mechanics—and the average mo- 
torist is better off with drum brakes. 
NORBYE: Im not convinced that drum 
brakes have any real advantage in lining 
life. Even if they do, relining brake shoes 
is a much bigger job than replacing pads 
in a disk-brake caliper. On some cars, you 
just remove a pin, slip the old pad out and 
the new one in, and replace the pin. May- 
be two minutes per wheel. No wheel re- 
movals, no hub pulling, no bench work. 


Most makers prefer four-piston calipers to two- 
piston ones, increasing the effective brake radius 
at some loss in the swept disk area. The small 
cylinders have a 1.5-inch diameter; the large cyl- 
inders, 2.125 inches. The swept area is 40 sq. in. 
with the four-piston caliper; 52.5 sq. in. with the 
two-piston design. The wheel size and disk diameter 
are identical in both cases. 


DRUM BRAKE 
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Proof of brake performance: loss of effectiveness, heat generation 
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Fade-resistance test with drum and disk brakes 
(one stop every minute from 90 m.p.h.) shows 
deterioration of brake effect in drum brake. Disk 
brake fell to 83 percent after 10 stops, drum to 52. 


SMOKEY: Another thing, Jan. Disk brakes 
need special brake fluid. Fluid boiling is no 
problem with drum brakes but it's a con- 
stant risk with disk brakes. Last winter, 
Lincoln called in several thousand cars just 
to replace the old brake fluid with one 
made from a newer formula. 

NORBYE: One of the basic facts about disk 
brakes is that heat buildup is much quicker 
than in drums. Heat transfer takes place 
from the disks to the pads and their hold- 
ers, to the pistons, and finally to the fluid. 
But a lot has been done to isolate the pis- 
ton from the pad holder, and the problem is 
not as big as you say. In Lincoln's case, the 
trouble came because lazy drivers rested 
their left foot on the brake pedal. With a 
hypersensitive power assist, the brakes are 
permanently on—building up heat even if 
they don't slow the car much. 

SMOKEY: When they come up with a fluid 
that won't boil, there’ll be trouble with rub- 
ber seals and O rings. Even synthetics ex- 
pand under extreme heat. Pads never re- 
tract as easily as brake shoes in a drum. 
NORBYE: Not all pads are retractable. Some 
are designed to drag on the disk. As for 
brake shoes retracting easily, I have seen 
too many badly coordinated spring systems 
to go along with that. And I'm sure with 
all your years of shop experience, you can 
tell me all about braking instability 
caused by sticking pistons in the wheel cyl- 
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ONE MINUTE 


Heat: ventilated disks vs. solid disks. Ventilated 
disks heat faster, reach higher temperatures than 
solid disks, but cool off quicker. Stops were made 
from 125 m.p.h.; all other factors were equal 


inders, with brakes retracting in one wheel 
and staying on in another. Right? 
SMOKEY: Yes—that's the main instability 
problem I'm concerned with. Fade is not 
such a common complaint, Jan, and most 
self-energizing brakes come on in unison. 
NORBYE: But look, Smokey, one reason 
sticking pistons do not occur in disk-brake 
systems is that all parts are made with 
greater precision. All tolerances are finer. 
SMOKEY: And that adds to the cost. 
NORBYE: You'll have to add to the cost of 
drum brakes, too, Smokey, before we can 
get rid of sticking wheel-cylinder pistons. 
SMOKEY: With drum brakes, a parking 
brake is thrown in free. With disks, a parking 
brake is an extra, and costly, complication. 
NORBYE: That’s why we have so many com- 
binations—disks front and drums rear. 
You get the performance of the disk since 
the front wheels do two-thirds of your 
braking, anyway, coupled with the simplic- 
ity of the drum and the low-cost parking 
brake. As you know, the main advantage of 
a four-wheel disk-brake system is higher 
compatibility between front and rear at all 
speeds. With disk/drum systems, the front/ 
rear balance is better at certain speeds, 
worse at others. 

SMOKEY: Both ways, your cost tends to get 
out of hand. And whether you have disks 
on two wheels or four, you need power 
assist. Continued 
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Brake performance: drums vs. disks. At 60 m.p.h., 
self-energizing effect (reduced need for pedal effort) 
of drum brake can be seen. Disk-brake curve 
changes when the booster limit is reached. 


NORBYE: That's not necessarily so, Smokey. 
Light cars like the Mustang and Barracuda 
—even the Corvette—have no power assist 
for the disks, and pedal effort, in my view, 
is not excessive. On bigger cars, you've 
got to have power assist; but many big 
cars with drum brakes have it, too. It's car 
weight, not choice of disks or drums, that 
decides whether power brakes are needed. 
SMOKEY: I wonder if the customer is going 
to accept the noise that comes with disk 
brakes. They haven't been able to get rid 
of that yet. I think you'd get more for your 
money if it were spent on improving the 
drum brake instead of searching to elimi- 
nate the squeal in disk brakes. 

NORBYE: The squeal you hear, mainly on 
light application of a disk brake, is caused 
by the chemical makeup of the pad mate- 
rial It's not a warning noise of something 
wrong-it's just irritating, like a dull paint 
spot on an otherwise shiny car. I'd gladly 
put up with some noise for extra safety. 
I'm not saying drum brakes are unsafe—on 
a value-for-money basis, you get a satisfac- 
tory package for today's average needs. 
But I believe drum brakes will have a hard 
time keeping up with future needs. High- 
way speeds are going up, and there will be 
a steadily growing demand for the superior 
performance of disk brakes. 

SMOKEY: I've heard all that before, Jan. 
One important reason for the disk brake's 


Brake-fluid evaporation becomes severe problem as 
soon as the fluid is contaminated—gas formation 
starts at 388 instead of 549-degrees F. Two stan- 
dard fluids did better than contaminated specials. 


popularity is the way many of you writers 
boosted it. Now many people think it's a 
cure-all. It has become a sales point. Disk 
brakes are glamorous. You put disks on a 
car and the buyer will gladly pay another 
$125, but if you tell him you've got better 
drum brakes he won't kick in any more. 
NORBYE: I've been thinking along those 
lines, too. However, as I see it, traffic con- 
ditions demand better brakes. Both types, 
disks as well as drums, need improving. 
Open competition will force technical im- 
provements on car makers, and we will 
get better, but possibly more expensive, 
brakes. As we stand today, disks have cer- 
tain good points, certain weak points. The 
same is true of drums. The car buyer who 
prefers disks accepts a different set of prob- 
lems than the man who chooses drum 
brakes. I don't believe that disk brakes will 
completely replace drum brakes any more 
than I think disk brakes will turn out to 
have been just a fad. Each vehicle should 
have the brake system that is best for its 
type of operation, whether it's drums, disks, 
or a combination. 

SMOKEY: That about sums it up, Jan. But 
don't you see things a little more my way 
now, for the average car in average use? 
NORBYE: Yes—and no. You still feel that 
disks are just for racing cars and such? 
SMOKEY: Right—but only if we get better 
drum brakes. It can be done. [^] 
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With one house call and a "search warrant," this medical Sherlock 
often finds the unsuspected object that's causing his patient's misery 


Allergy Begins in 


By ROBERT GANNON 


4& 

S... patients refuse to come to me— 
even when their family doctor tells them 
to. Word has gotten around about 'that 
nosy doctor who pokes around in closets 
and under beds, so they go to almost any 
other allergist in town first." 

The nosy doctor is Syracuse, N.Y., aller- 
gist, Richard Wiseman, who got that repu- 
tation because he is nosy. Of the 2,000 al- 
lergists in the U.S., Wiseman is virtually 
the only one who tries to visit all of his 
patients’ homes in an effort to uncover the 
source of their trouble. 

Often his search is successful. Some- 
times he finds that a person allergic to 
house dust, for example, sleeps next to the 
hot-air vent of a dirty heating system. Or 
maybe someone bothered by animal dan- 
der uses an overstuffed chair that puffs 
clouds of microscopic horse-hair particles 
with each seating. “You just can’t find out 
things like that sitting in an office,” he says. 

Allergy, a heightened sensitivity to nor- 
mally harmless materials, always has been 
one of the most common ailments. But 
now increasing air pollution and the spread- 
ing use of chemicals and drugs have boosted 
the incidence to an all-time high. Today, 
estimates the Allergy Foundation of Amer- 
ica, one out of 10 adults and one out of 
four children has an active allergy. 

Scientists say that many people suffering 
from lingering “colds” actually have aller- 
gy symptoms. And even such divergent 
illnesses as epilepsy and heart trouble, in 
certain cases, may be allergy-induced. 

Essentially, an allergy is an overreaction 
to certain substances—called  allergens— 
harmless to most people. 

An allergen reaches your body in a 
variety of ways, scientists say: 
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@ It can be inhaled. Hay-fever victims 
(some eight million Americans) get their 
misery from airborne pollen, usually from 
the ragweed plant. Asthma can be trig- 
gered by almost any organic dust. One 
chemist from a White Plains, N.Y., hospi- 
tal gets all choked up whenever he works 
with guinea pigs. It’s their fur. 

@ It can be rubbed on. Examples: poi- 
son ivy, insecticides, industrial resins, home 
glue. And though it's doubtful you're aller- 
gic to your wife, you very well could get 
itchy from her bath powder. 

@ It can be eaten. The result can be 
anything from hives to heartburn. One 
Kansas woman, operated on for gallstones, 
found later that the pain actually was caused 
by pork. (Fortunately for the surgeons, 
they found some gallstones when they got 
in there.) According to Dr. Richard Mack- 
arness, a Surrey, England, psychiatrist, 
common foods can cause allergy leading to 
chronic insomnia, morning headache, and 
depression. 

@ It can be there already. Some people 
develop allergies to certain kinds of ordi- 
nary friendly germs, particularly those in 
the respiratory passages. Bacterial allergy 
may cause asthma attacks and skin rashes. 

Going haywire. No matter how the aller- 
gen reaches your body, if you're allergic, 
the effect is the same: Your defense estab- 
lishment goes haywire, reacting to the inno- 
cent substance as though it were deadly. 
Your system ts churning out a specific 
kind of antibody to neutralize or annihilate 
the enemy. 

Whenever antibody and allergen meet, a 
sort of miniature explosion results. Ordi- 
narily these encounters take place in the 
bloodstream, and the battle casualties are 
washed away. But for some reason not yet 
understood, allergy antibodies don't stay in 
the bloodstream. They settle on tissue cell 
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Dr. Richard Wiseman, “the nosy doctor,” has added 
a new twist to allergy detection—visiting his patients" 
homes to find out what makes them sneeze, swell, 


walls, the particular ones depending on the 
person's weakness: In eczema or hives, it's 
the skin; in hayfever, it's the sinus mem- 
branes; in asthma, it's the mucous lining of 
the bronchial tract; and in some migraine 
headaches it's one of the brain arteries or 
membranes. 

When allergens come in contact with 
antibodies at these sites, the resulting fracas 
knocks holes in cell walls, and cellular 
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or itch. Often he's successful in uncovering the guilty 
allergen, but most patients have to undergo long 
immunization treatments to get relief. 


chemicals leak out. One of these is the 
metabolic agent histamine. And it’s this 
chemical that causes most af the trouble. 
For one thing, escaped histamine enlarges 
capillaries so much that they begin leaking 
liquid, causing swelling. 

Your body reacts to the allergen with 
other defense mechanisms: It tries to wash 
away the cause of the swelling with mu- 

Continued 
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“One out of 10 adults and one out of four children has an allergy” 


cous, or knock it loose with a cough, or blow 
it out with a sneeze. 

The treatment. To stop the nonsense, 
physicians treat allergies in three ways: 
with drugs, by immunization, or by sepa- 
rating patient and allergen. 

The only really effective medicines for 
home use are antihistamines. They're no 
cure (and they may cause dizziness and 
sleepiness), but they do bring some comfort 
to about 80 percent of the cases treated. 
Antihistamine neutralizes the body's hista- 
mine or shields the cells vulnerable to 
histamine. Many kinds are available; one 
may work where others don't. 

For asthma attacks, doctors sometimes 
inject adrenalin or the anticoagulant, hepa- 
rin. The action is quick and strong, but 
short-lasting. 

Finding the villain. Dr. Wiseman and 
most other allergists prefer to treat allergies 
by immunization. The big problem here is 
finding out what's causing the trouble. 
With a hay-fever-type allergy, the search 
usually is conducted through scratch tests. 
The doctor guesses what you probablv are 
allergic to, then places tiny amounts of 
extract of the suspected irritant under or on 
your skin. Then he watches for reddish 
welts to form—the bigger they are, the high- 
er the degree of sensitivity. 

Though most allergists prescribe immu- 
nization programs almost routinely, a few 
specialists claim that the whole idea is 
hogwash. Hay-fever injections promise no 
greater benefit than shots of plain water, 
they say. A New York University medical 
team gave 48 children ragweed-extract 
injections over a prolonged period, while 
using a dummy solution on 44 others. Last 
March they reported that "by and large, the 
comparison between placebo [dummy] and 
ragweed therapy failed to show any signifi- 
cant difference." 

New York Hospital allergist Dr. Aaron 
Spielman says: "This is a report on a sin- 
gle group of patients by three doctors. If 
you pit them against the couple of thou- 
sand allergists who are treating a million 
patients throughout the country—well, we 
must be doing something right." 

A pioneering new substance called All- 
pyral offers new hope for sufferers. It con- 
tains a higher concentration of selected pol- 
len fractions and cuts in half the number 
of injections needed. Of 1,180 ragweed-al- 
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lergic patients treated with Allpyral, 1,010 
reportedly improved. 

A few allergists—principally Dr. Kenneth 
J. Johnson of Bismarck, N.D.—claim that a 
dilute solution of a specific allergen extract 
can be used to treat allergy symptoms. 

Biochemists are at work, too, trying to 
develop a common-denominator desensi- 
tizer—a single extract to work against whole 
families of allergens. But no breakthrough 
is expected in the near future. 

Still another possibility is the develop- 
ment of broad-range oral desensitizers, to be 
taken at home in water. Poison-ivy extract 
can be bought across drugstore counters to- 
day, but it probably will be some time 
before ragweed drops are here. For now, 
the best treatment is for the patient to get 
away from the allergen. 

But if you make a permanent move, 
you're likely to run into difficulty. An East- 
emer in California, for example, may devel- 
op sensitivity to coastal trees—which have a 
pollen season almost 10 months long. 

Aggravating the problem. With respira- 
tory allergies, however, the prime problem 
often is not the allergen itself, but some- 
thing inorganic (or emotional) that aggra- 
vates the reaction. 

Dr. Wiseman tells of a 12-year-old asth- 
matic boy who was hospitalized. He 
weighed only 85 pounds. 

“His pediatrician said that the boy 
couldn’t get well unless he moved to Ari- 
zona. But I had an idea there was a miss- 
ing link someplace.” So Wiseman visited 
the home to find out what. 

“The house had a space heater, with the 
exhaust maybe eight feet from the boy’s 
bed. The trouble was the kerosene fumes. 
I put him in an upstairs room, got the 
family to buy an $80 bedroom air cleaner, 
and in a year’s time he gained 30 pounds. 
Today he’s on the school wrestling team.” 

If the family had moved to Arizona, 
Wiseman points out, the boy, away from 
the fumes, would have gotten well anyway, 
“and everyone would have said it was be- 
cause of the wonderful Arizona air.” 

Sleuth on a call. To see how Dr. Wise- 
man checks out a case, I accompanied him 
on a typical home visit, his 2,000th or so. 

Jean Raymond, 13, had suffered off and 
on from asthma for five years. It was get- 
ting worse. Her allergens were some foods, 
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DRAWINGS BY DANA RASMUSSEN 


An arm-saving ski-tow rope 
using a built-in shock ab- 
sorber. A bad start with 
an inexperienced boatman 
can almost pull a skier's 
arms from their sockets.— 
Arnold Hohl, Norwood, Pa. 


Hinged stirrups on garden spray tanks. You'd Heating elements in the tips of needle-nosed 
stand on them to hold down the tank when  pliers. They'd heat a solder connection and also 
pumping the handle, fold 'em up when storing hold it, while you used your other hand to ap- 
the tank.—Alan Wilippo, Carmichael, Calif. ply solder.—Michael Eck, Martinsville, N.J. 


Contoured ice chests to fit over the car-floor — Spike-studded sandals to strap on over your 
hump when luggage fills the trunk. It would garden shoes. You’d wear them when mowing 
leave more foot room at the rear than a flat on slippery slopes and aerate the lawn at the 
chest set to one side.—S. D. Cave, Rolla, Mo. same time.—Stanley E. Phillips, Valencia, Pa. 


Everyone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
like to see in general use. What's yours? We will pay $5 Ate., NYC 10017. Write your name and address clearly. 
for each one published. Please use Government postcards Contributions cannot be acknowledged or returned. 
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When | checked into Monaco recently to catch 
the big race that kicks off the annual competition 
for the World’s Grand Prix racing championship, 
I ran into a show as big as the race itself. My 

James Garner first hint of the “show” came as | stood on my 

drives at Monte balcony at the Hotel de Paris and watched a 

Carlo—here's “new” driver—a ringer for actor James Garner— 

Fi racing by below. He was driving a BRM, but there 

how he did, as didn't seem to be enough growl coming from the 
sized up by car's eight cylinders. 

PS Auto Editor Curious, | went down to the pits along the 

Jan P. Norbye waterfront on the Quai Albert I. Close up, | 

could see that the BRM was really a camouflaged 

Lotus Ford with a four-cylinder engine. But the 

driver was authentic: James Garner. As he stood 


MANERA IANN UNNES ANM ME 


James Garner Really 


They took a Hollywood actor and taught him to drive like 
apro. Here’s the behind-the-scenes story 


His face showing the strain, James Garner zooms over his shoulder at the car threatening to pass 
around the Monte Carlo GP course. Camera shoots the actor's BRM—actually a camouflaged Ford. 
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talking to Phil Hill and Richie Ginther, Garner 
looked more like a racing driver than either of the 
two great pros. The professional air wasn't lost 
when he slid behind the wheel of his car, either. 

Garner did the exciting scenes himself for his 
newest movie because ''Grand Prix" director John 
Frankenheimer wanted them to look real. 

Although Garner had no previous racing ex- 
perience, he showed that a beginner can take a 
cram course in fast driving and qualify to race 
competitively in a very short time. Judging from 
his Monaco performance, l'd say that Garner 
would not look foolish in a real race. 

At first, he had some slight difficulties with 
gearshifts, but he got his cornering straightened 


BY DAVID SCOTT / PS European Editor 


ts no act when James Garner zooms 

around the Gasworks Hairpin at the 
Monte Carlo Grand Prix and then somer- 
saults off the waterfront into the Monaco 
harbor in a BRM. 

These eye-popping scenes in the new 
MGM movie "Grand Prix"—an exciting 
story of the battle for the three-liter For- 
mula 1 World Championship now being 
shot on location at five of Europe's most 
famous GP courses—is authentic because 
Garner and his co-stars learned how to keep 
up with drivers like Graham Hill, Richie 
Ginther, and Phil Hill in real GP cars. 
They started by attending Jim Russell's 
famous International Racing Driver's School 
in England. 

Russell and his brother Peter produced 
a stable of exciting race cars and then 
taught Garner and other international movie 
stars how to drive them for the movie—a 
$7 million epic packed with enough gadgets 
and crafty optical illusions to rival a James 
Bond thriller. 

It started last February with a 6,000- 
mile phone call to Jim Russell from Car- 
roll Shelby, MGM's technical consultant. 
“We want 10 low-cost racers camouflaged 
to look like big-league BRMs, Ferraris, Lo- 
tuses, McLarens, and All-American Eagles.” 

The cars had to be all the same so that 
the different bodies, bogus exhausts, and 
phony gearboxes could be shifted from one 
chassis to another after a crash or to meet 

Continued 
AUGUST 1966 | 79 


out nicely on the course, which is full of tricky 
turns. Once, between a tunnel and a chicane 
(roadblock) that called for a downshift, he was 
unable to get any gear at all. He slowed down 
and pulled in at the pits. Garner got a pat on the 
back from the pros, who thought the actor had 
done well just to remain calm in that situation. 

On many occasions, | saw him engaged in 
lively conversation on the art of fast driving with 
Phil Hill and Richie Ginther. Both gave him a 
lot of insight into the life of professional racing 
drivers. Gradually, Garner worked up to speeds 
that would have won races just a few years ago. 
There's nothing make-believe about that kind of 
driving.—Jan P. Norbye. 


ANTILLE UBICA HATH NEHMEN EHE. 


Former GP champ Jim Russell instructs Garner in 
how to handle Lotus F-3 chassis. Russell had to 
cut hole in the floor and lower the seat two 
inches to fit six-foot, three-inch actor into cockpit. 


Holding layout of Snetterton Track, Jim Russell (in 
jacket) goes over course with Garner (right) and co- 
stars—with particular stress on corners. 


How 10 Lotus Fords made 
a stable of racing cars 


The real McCoy, this BRM H-16 F-1 racer 
was first photographed three days after 
Peter Russell completed mock-up (at right). 


Another Lotus-Ford is made to look like a Ferrari 
F-1 with fake gearbox, exhausts, and intake pipes. 


producing smoke for special effects. 


American Eagle mock-up has flexible hoses for 


Movie version of BRM is a Lotus F-3 chassis with phony 
exhausts and carb intakes on a fiberglass body. Fake 
cam covers were added later to complete the disguise. 


filming schedule and script requirements. 

Jim already had 10 Lotus Formula 3 
cars powered by English Ford 997cc Cos- 
worth-tuned engines in his school stable. 
He was in fact the only man in the world 
with that number of identical machines 
under one roof. 

“And we want you to groom the stars 
as racing drivers,” Shelby added. 

Cram course in speed. In March, Gar- 
ner started his training with an intensive 
week at the Russell School branch in 
Riverside, Calif. This cram course tele- 
scoped the monthly all-day sessions that 
pupils normally get at the Snetterton race 
circuit in Norfolk, England. 

Rookies at Snetterton begin with cock- 
pit drill in a Lotus F-3. Wheels are jacked 
up and you get the feel of the clutch, gear- 
box, brakes, and throttle response. Then 
it's up and down a 500-yard straight, with 
flags marking the gearshift and braking 
points, and revs limited to 4,000. After 
that, it’s easy corners, over and over again. 
Jim stands by the track, pointing out the 
correct line. 

The hairpin bend follows, and finally the 
tricky zigzag "esses." Now you're ready for 


Jim Russell with four 
mock-ups created for 
MGM's “Grand Prix.” 
Left to right are the All- 
American, Ferrari, Mc- 
Laren, and BRM. Jim’s 
brother Peter got inside 
dope on what '66 cars 
would look like in time 
to produce his versions 
to meet movie schedules. 
Despite handicaps, they 
were completely accurate. 


Copter-controlled camera takes shot of Garner's 
face as he zooms around Monte Carlo track. Fake 
BRM is powered by Ford-Cosworth 997cc engine 


the full circuit. Revs and speeds built up 
with each lesson, and laps are timed by 
stopwatch to check for consistent perform- 
ance and progress. 

Pupils are personally supervised by Rus- 
sell, the F-3 world champion for three 
years running in the ‘50s. He started the 
school in 1957, and since then over 1,000 
budding Fangios and Mosses have been 
through it. They've included Rolls-Royce 
owners, British-based GIs, a butcher, a 17- 
year-old schoolboy, and a grandmother. 

"It's something for ordinary people," says 
Jim. Fee for the 12-month course is about 
$450, which covers the use of a $4,000 car, 
crash helmet, goggles, fuel, tires, and ex- 
pert tuition. On an hourly basis that's not 
much more than ordinary driving lessons 
in Britain. 

Unpromising applicants are weeded out 
after the first trial day to save their money 
and perhaps their skin, not to mention Jim's 
cars. Graduates move on to club races 
at Snetterton, organized by Russell, a 
facility exclusive to the school. There they 
can compete against fellow-students in real- 
life meetings supervised bv the Roval Au- 


James Garner (left) gets some racing tips from 
Italian driving ace Lorenzo Bandini, a member of 
the Ferrari team that competed in real race. 


and can do 100 m.p.h. It's made up to look 
exactly like the V-8 engine that powered real 
BRM in the kick-off race for world GP title. 
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BRM mock-up races along the Monte Carlo water- 
front—one of the course's fastest stretches. 


Special catapult, top left, was rigged up to shoot 
cars into crashes like the one that demolished this 
racing vehicle at Jim Russell's fast driving school. 
The gun was rigged up by Milton Rice (wearing cap), 
special effects man for ‘Grand Prix.” 


HH PICTURE NEWS [ 


1. First step in conversion from passenger to cargo 
plane is to open gaping door in fuselage. It’s 91 
inches high, 134 inches wide. A van in which to 


stow the seats when they are removed is positioned 
alongside, ready to accept pallets containing seats 
in groups of 12 on two hydraulically operated levels. 


Jet converts from people plane 


About the middle of this month you may ride 
between Chicago and New York in a 550-m.p.h. 
jet transport that didn't have a sign of a pas- 
senger seat in it 30 minutes before you boarded. 
The newest wrinkle in transports—a convertible— 
is a passenger plane by day, a cargo plane at 
night. 

United Air Lines, biggest U.S. carrier, will 
be putting into service the first of 30 Boeing 727 


disconnected and galley is moved out. Hat racks have been 
pushed up on hinges and latched in place on ceiling. 
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convertibles. They take only 45 minutes to con- 
vert from passenger to cargo carriers, 15 minutes 
less from cargo to passenger. By next year they 
will be flying nationwide. 

This is a result of the peculiarity of air-travel 
habits and shipping needs. Passengers like to 
travel by day. Businessmen like to have over- 
night delivery of products. Until now, most 
passenger planes sat unused at night. All-freight 


5. Once seat van is loaded, it's driven off 
and replaced at plane's side by another truck 
containing pallets loaded with cargo. Like the 


BENE PICTURE NEWS 


2. Plane floor is studded with ball bearings, roll. 3. Pallets making up sections of false floor when 


ers, and tie-down tracks to move pallets containing installed in plane contain 12 seats each along with 
seats. Foreground seats already have been removed. part of aisle and carpet. They are stored overnight. 


to cargo carrier in 45 minutes 


" 
planes sat unused by day. Soon, the same air- called for nearer at hand in all of its stores. 
planes will be used for both. Last year the scheduled U.S. airlines flew one 

Just in case you're not aware of it, the air- billion ton-miles of cargo. A ton-mile is a ton of 
freight business is booming. As a sample of cur- cargo carried one mile. This year they will fly 
rent operations: United flies a big, four-engine 1.2 billion ton-miles. 
jet from Los Angeles to Honolulu three times United's convertible 727 is called a "QC" for 

j each week for Sears, Roebuck alone. It's cheaper Quick Change. With three engines mounted at 
for Sears to fly goods 2,400 miles to fill catalogue the tail, it can accommodate 96 passengers or 

" orders than it is to stock the items likely to be — 20 tons of cargo on each trip. 


E 


seat van, this truck also has a hydraulic lift 6. Cargo pallets are rolled in, stowed in sequence for entire 
and motorized belt to move cargo pallets length of cabin, and then latched to floor, using the same 
x to entrance of plane's ball-bearing floor. hardware that was used earlier to secure the seats. 
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Now it’s time to put 


A Living Room . 


We're ready to cross the ''comfort barrier” in 
space—and give our astronauts more homelike 
quarters for those long missions coming soon 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, Huntsville, Ala 


Year-long missions demand more comfortable quarters than Gemini's cramped room, below. 


Huge hydrogen tank of Saturn IB's spent second 
stage could become "living room" in space. 
Drawing shows proposed trial by an Apollo crew. 


in Orbit 


apre water, knead, and squeeze the 
broth through your teeth." Day after 
day of such Spartan fare for food, and of 
all the other hardships of their Gemini 7's 
cramped quarters, tested the fortitude of 
Frank Borman and Jim Lovell in their rec- 
ord two-week space flight last December. 

Pioneering has always been uncomfort- 
able. No band of men could ever have 
been more willing to accept its discom- 
forts than our astronauts. But coming mis- 
sions will demand making manned space- 
craft more livable. 

Our manned-space-flight program is en- 
tering its second major phase. Now that 
we have demonstrated that man can live 
and work in space for a long time, we 
must put him to practical use. And future 
manned space missions should be the more 
useful, the longer man stays out there. 

The “why” of long missions. For a long 
time to come, space flights will be expen- 
sive. The costliest single item, until we 
have re-usable launch vehicles, will be the 
rocket booster. Thus, the more useful time 
we can get out of a single launch, the less 
will be the cost per man-hour in space. 

A miles-to-the-gallon approach favors 
long missions, too. Each manned launch 
into orbit costs many thousands of gallons 
of fuel. But once the crew is up there, no 
more fuel is needed to keep them there. 
With each circuit in low orbit they travel 
about 27,000 miles. Thus, if a manned 
spacecraft stays up for enough orbits, its 
economy can put a Volkswagen to shame. 

Long stay-times in orbit will therefore be 
the rule, rather than the exception, for use- 
ful manned missions near the earth. For a 
man to work long and most proficiently in 
space, we must provide him with a reason- 
able degree of comfort—whether he serves 
as a pilot, scientist, repairman, operator of 
commercial equipment, or military observer. 
And this is just as important for future as- 
tronauts setting out for the planet Mars, a 
voyage that may last well over a year. 

What's called for. The basic ingredients 
of comfort in space flight are not too dif- 


ferent from our ideas of comfort on earth: 
€ Temperature. When there is not much 
physical activity, 72 degrees F. is consid- 


ered ideal. Variations should not exceed 
five degrees warmer or cooler. Environ- 
mental-control systems of spacecraft can 
easily maintain the temperature within this 
range, however long the stay in space. 

€ Atmosphere. Present-day U.S. space- 
craft provide a pure-oxygen atmosphere to 
breathe, at the low pressure of a little less 
than five pounds per square inch (abso- 
lute). This is about one-third of the nor- 
mal atmospheric pressure (14.9 pounds per 
square inch), and is like that atop Mount 
Everest. But a breath of pure oxygen at 
five-pound pressure gives the lungs enough 
—more oxygen, in fact, than is in a breath 
of three-times-denser normal air (21 per- 
cent oxygen, 79 percent nitrogen). 

The low pressure, besides saving space- 
craft weight, gives space suits maximum flexi- 
bility to make wearers movements easy. 
Using the same pressure in spacecraft cabins 
and space suits avoids complications in 
changing from one to the other—for a space 
walk, or in case a sudden failure of the cab- 
in's pressure system forces the astronauts to 
close their helmets’ faceplates and depend 
on the life-giving atmosphere in their suits. 

As to how long astronauts can breathe 
pure oxygen without harm, however, there 


[Continued on page 178] 
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Its six motorized wheels take this Army truck any where—up steep grades, through mud, ice, snow. 


Now They’ve Put Motors 
Inside Every Wheel 


By W. STEVENSON BACON 


heap, simple electric cars and trucks 

that last forever, that are so easy to 
operate they almost think for themselves, 
and that go anywhere over any kind of ter- 
rain are made possible by a new AC elec- 
tric-drive system developed by Lear Siegler. 
It puts a powerful (up to 200 hp.) electric 
motor in each wheel. 

Look at the advantages: 

@ Speed and torque can be controlled to 
a precision beyond the wildest dreams of 
Detroit engineers—to plus or minus one 
rp.m., to within three percent of desired 
torque. 

@ Braking? It’s done electromechanical- 
ly by the wheel motors—and there’s no heat 
generation, no brake linings to wear out. 

€ AC electric-drive vehicles require no 
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axles, drive shafts, differentials, transfer 
gearing, mechanical transmissions. The 
transmission is all electronic and completely 
stepless. You can go from 0 to 50 m.p.h. 
as easily as you adjust the sound on a radio. 

€ Power supply? Today a standard pis- 
ton engine driving an alternator; tomorrow, 
perhaps silent, exhaust-free fuel cells. 

€ Fuel economy. There's a saving of 20 
percent in fuel between using a piston en- 
gine to drive a truck directly and using 
that same engine to generate electricity for 
its wheel motors. 

€ The tractive force for each wheel is 
automatically adjusted to match wheel load 
and road grade, and to eliminate slipping 
in snow, ice, or mud. Because of the unique 
control setup, full torque can be generated 
at any speed. 


PLANETARY 
REDUCTION 
GEARING 


VEHICLE ——= 
FRAME 


TACHOMETER 


3-PHASE 


Solid-state frequency changer varies the frequency 
of large AC currents to control speed and torque 
of wheel motor. It uses a total of 36 SCRs. 


It looks tiny compared with standard 300-hp. motor 
(background), but Lear Siegler wheel motor is rated 
at 200 hp., and can produce 300 hp. briefly. 


EXCLUSIVE! 
First Test-Drive Report on 


That sensational rotating 
combustion engine everyone is 
talking about for cars looks 
like a winner afloat, too 


By JIM ROE / PS Boating Editor 


Rotating combustion engines are big 
news these days, all over the world. Popu- 
LAR SciENCE has been excited about them 
from the start. If you are a regular PS 
reader you are among the best informed 
anywhere on this new pint-size power plant 
that packs a quart-and-a-half-size punch. 

It has been hailed as the miracle engine 
that might replace piston engines for autos, 
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trucks, boats, tools, and many appliances. 

United States development of the Ger- 
man-invented Wankel-type rotating com- 
bustion engine has been under thick wraps. 
So when I got the green light to be the first 
boating editor in the United States to test- 
drive an RC-powered boat, I caught an 
early-morning jet to New Jersey and hus- 
tled over to Curtiss-Wright's marine test 
station on the Hackensack River. 

Our test boat was a familiar 20-foot 
Bertram with deep-V fiberglass hull. But 
as I walked down the dock ramp eyeing 
the boat, something appeared to be miss- 
ing-the entire cockpit area was empty, 
with not a sign of the usual bulky engine 
box amidships. 

I had expected the new RC engine to be 
small. But I had not expected it to be so 
compact that its 180 horsepower could be 


j DIE BOATING 


" z 4 
Look! No motor in sight! PoPuLAR Science test boat has 180-hp. engine under transom seat. 


. No-Piston Power for Boats 


tucked neatly behind a normal full-width — € prc = yaa 
transom seat. A tug at the hinged center carguretor VAM ` 
seat section revealed the famous Wankel- 
type rotating combustion engine, now trans- 
mitting its power to the water through a 
standard U.S. stern-drive unit. 
Cast off! Here was a familiar U.S. boat, 
equipped with one of the most exciting 
new engine ideas of the last 70 years. I 
grabbed for the lines to cast off, to try this 
unusual combination in action. 
The RC proceeded to prove there really 
à were 180 horses tucked away behind that 
transom seat. At our top r.p.m. of 5,000, 
we were leaving buoys behind at a speed a 
shade over 35 m.p.h. The total weight of 


Continued N STATIONARY GEAR 


SPARK PLUGS 


Rotors replace pistons, can run all day at full 
throttle. Motor has no valves, no reciprocating d ‘MAIN SHAFT 
: parts, and runs with almost no vibration. - á 
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Pint-size miracle engine leaves no sign 


—~ 


The 180-hp. engine is compact. RC2-60 engine 
weighs only 310 pounds, compared with about 
700 for marine piston engines of same power. 


the tough fiberglass boat plus equipment 
and passengers was 3,075 pounds. And this 
with an engine weighing only 310 pounds 
as installed in this boat! A normal weight 
for a 180-hp. piston engine would be 
around 700 pounds. 

I tried most of the tricks I knew: rapid 
starts, rapid stops, sustained full-throttle 
operation, full-speed hard-over turns, and 
leisurely progress at idle. The RC was 
ready for all but one of these maneuvers. 
When the throttle was chopped from wide 
open to idle in an instant, follow-through 
braking action of the water on the propeller 
caused an excess of fuel to be pumped into 
the engine, with resultant flooding. Chief 
Project Engineer Harry Price had warned 
me this would happen, and indicated that 
he and his staff are about to swat this bug 
out of existence. 

The boat behaved in normal fashion— 
just like any 20-foot boat equipped with 
180 horses. Yet there was no motor in sight. 
It was almost as though I had dropped a 
magic pill into the gas tank. 

As reported previously in POPULAR 
SciENCE, the rotating combustion engine 
has no pistons. Instead, hollow cast-iron 
rotors, carried on eccentrics, are mounted 
on a forged-steel main shaft. Each rotor 
rotates inside a slightly figure-eight-shaped 
"trochoidal" working chamber. Intake and 
exhaust ports are on one side of the cham- 
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of a bulky engine box 


Only two spark plugs: one for each rotor. Note 
absence of gingerbread on this installation in 


the PS test boat. Motor digests various fuels. 


ber, a spark plug on the opposite side. 
Thus, as the rotor turns, it works on a 
standard four-stroke — intake-compression- 
power-exhaust sequence, as a piston engine 
does. 

The shove from behind. But there's one 
vast difference: The piston moves up and 
down, and achieves its power literally by 
being kicked in the face at the point of 
combustion and being forced to reverse its 
direction of travel. The rotor in the rotating 
combustion engine never gets such impo- 
lite treatment. Instead of a kick in the face, 
a Wankel engine's rotor receives a shove 
from behind that helps speed it on in the 
direction in which it is already traveling. 
This is one reason why an RC engine is so 
light, so free of vibration. 

Power output can be varied either by 
simply producing larger units, or by hitch- 
ing two or more rotors alongside one an- 
other on the shaft. Our test boat was 
equipped with an RC2-60 engine. This 
meant it was a twin-rotored model, with 
60 cubic inches per trochoidal working 
chamber. 

Though there has been much talk on 
how soon we might be using RC engines in 
cars and for other applications, it's in the 
marine field that the first public declara- 
tion of faith has been made. In March, 
Outboard Marine announced that it will 
develop and market Wankel-type engines. 


amidships—its 180 horses are neatly stabled behind the transom seat 


moinen m 


With the center seat section removed, access to the 
engine is exceptionally free and easy. There is no 
crowding, and no complicated crawling in bilge. 


The rotating combustion engine, as li- 
censed to OMC by Curtiss-Wright, is a de- 
velopment from basic patents held by 
NSU/Wankel of Germany. Exclusive rights 
to these patents in the U.S., Canada, and 
Mexico were obtained by Curtiss-Wright in 
1958. Since then, Curtiss-Wright has been 
granted many patents on its own inventions 
covering further development of the origi- 
nal concept. 

Under its sublicensing agreement, OMC 
is permitted to manufacture and sell rotat- 
ing combustion engines as power plants in 
its marine products throughout the world, 
and for some nonmarine purposes in North 
America. 

When will you own one? Though it's too 
early to tell yet just when or where OMC 


2 4 6 8 10 12 14 16 
BOAT SPEED (M.P.H.) 


With center seat section in place, boat has un- 
cluttered cockpit with no large engine box in the 
way—great for fishing, diving, hauling all the kids. 


will first use RC engines, it's easy to see 
the possibilities. The rotating-combustion 
principle could be utilized in OMC's John- 
son and Evinrude outboard motors, in its 
stern units, or in its Cushman golf carts, 
Lawn Boy power mowers, Pioneer chain 
saws, or Evinrude and Johnson Snowmo- 
biles. 

So far, Curtiss-Wright has developed 
Wankel-type rotating combustion engines 
ranging in horsepower from three to 1,000. 
They are all light in relation to horsepower, 
have relatively few moving parts, are eco- 
nomical of fuels, and require only a half to 
a third of the space of a piston engine with 
equal horsepower. Any one of these char- 
acteristics is enough to endear the engine 
to a boatman. Gs) 
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BOATING IDEAS fr 
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How to build an inboard live-bait tank for your outboard fishing boat 


No through-the-hull fittings are needed for 
this inside bait tank you can build yourself; in- 
take and outflow hoses go over the stern. The 
tank fits unused space over the motor well where 
it doesn’t interfere with fishing and slop-over 
drains overboard. A side porthole and a clear- 
plastic top let in plenty of light; at night, shin- 
ing a light in the porthole lets you see the bait. 


The tank is built of exterior-grade plywood 
covered inside with fiberglass mat and plastic 
resin. Inside is painted white for extra visibility; 
outside, to match the boat. I used a Model 
12B329 pump made by Aqua-Bell, El Segundo, 
Calif.; any equivalent pump will work. Mine 
reverses for use as a sump pump. 

Patrick PerrETT, Newport Beach, Calif. 


Simple connection makes a fresh-water flushing system for your boat engine 


i 
GARDEN HOSE 
TODOCKSIDE 
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Three dollars’ worth of pipe fittings rigs your 
boat engine so you can rinse out salt-water resi- 
due after a day's run. Result: reduced wear, 
and a more trouble-free and evenly cooled en- 
gine. The drawing below shows how to make 
the hookup. 

Since most inboards use standard plumbing 
valves at the through-hull intake, they'll fit pipe 
you buy from a plumbing supplier. Use bronze 
pipe and fittings, and coat all threads with seam 
compound or gasket cement. 

The drawing at left shows how to flush your 
engine. Connect the 
fresh-water hose to the 
input of the new gate 
valve, close the salt- 
water intake valve, and 
open the fresh-water 
valve. Idle the engine 
for five minutes, reopen 
the sea valve, and close 
the fresh-water valve. 
RONALD LUMACHI, 


Brooklyn, N.Y. 


GATE VALVE 


RES 


LID CONSTRUCTED CLEAR PLASTIC 


TO FIT COLLAR 


KITCHEN SINK- 
STRAINER UNIT, 


RADIATOR 
HOSE CLAMP 


V FLANGED 
PLASTIC PIPE 


FAN SPRAY HEAD 
rd — 


yp 


Bait stays alive (left, facing * 
page) in this inboard tank LWL D. AUTO- 


set at a handy height for MINOCROSE A 
retrieving bait. Turnbuckles n 
anchor the tank to a shelf 


over the motor well (center "VRNSUCKLE 
photo). It’s easily removed 

when you wish.  On-off WASHING-MACHINE HOSE 
switch (above) connects to 
the motor battery to con- Nore: 
trol water pump. Drawing at iei BOTTOM) CORRES MK 
right shows how to build it. CUT DIAGONALLY ON-OFF SWITCH 


TO BATTERY 


GLASS CLOTH 


Brace your outboard motor with this homemade support 


To take some of the 
strain off the boat tran- 
som, I made this simple 
brace to support my 
heavy outboard for long 
over-road hauls. 

I made it from 2’ 

2 lengths of two-by-two 
bolted and lag-screwed to 
a 10" length of two-by- 
six. I cut a slot in the 
two-by-six to fit the mo- 
tor, and padded it with 


j scrap carpeting. 
The lower ends of the 
- two-by-twos are drilled to 
fit the launching-roller 
axle. 


I install the brace for 
hauling, remove it and re- 
place the rubber roller 
for launching. 

GENE HANDSAKER, 
x Redondo Beach, Calif. d. 
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WHAT'S NEW 


BOATING 


cma 


Automatic fuel-tank 
switchover kit 


With the new Namar kit, 
you don't have to run aft 
and connect the fuel line to 
another tank when the first 
runs dry; it automatically 
does the job. You can con- 
nect up to four tanks in 
series. One kit hooks up 
two tanks, costs $12.95. 
Maker: Nash Marine Sup- 
plies, 930 Maine Ave. S.W., 
Washington 24, D.C. 


Want a fold-up boat? Here's one you can assemble in a minute 


You can store this boat in a closet like an 
ironing board, and carry it to the water tucked 
under your arm as the man above is doing. It ` 
weighs only 40 pounds, but in one minute it 
opens into an eight-foot boat that carries 400 


ic riy ^d fe 


Automatic yell for help 

When trouble comes, flip the 
switch on this device, and the 
boat’s lights and horn repeat an 
SOS while you attend to your 
emergency. $19.95. May-Day 
Mate, Box 4421, Huntsville, Ala. 
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pounds. The sides are marine plywood; the 
bottom, waterproof canvas. Transom, seat, and 
backrest come out to let it fold flat. You can row 
it, or power it with an outboard. It’s sold by 
MCW, Inc., 709 W. Atlantic, Philadelphia 19140. 


New jet-drive outboard 
With only 3” of water 
under the keel, a Condor 
Jet 50 can safely power a 
craft. It’s five hp.; weighs 29 
pounds. $179. Lakeland Tur- 
bo-Jet, Minneapolis 55416. 


Fenderoll makes docking easy 

Mounted on the dock so it 
stays put, this vinyl-plastic 
wheel absorbs shock and rolls 
with the boat’s motion. The Star 
Marine Engine Works, Berkeley 
10, Calif., is the maker. 


H... an ideal stereo receiver for the 
budget-bound hi-fi buff—if you're willing 
to invest 25 hours in putting it together. 
The fully transistorized Heathkit AR-14 
combines an FM stereo multiplex tuner, a 
preamplifier/control center (with inputs for 
turntable and tape recorder), a 10-watt- 
per-channel stereo amplifier—all on a single 
chassis, and all for only $100 (plus $20 
for the walnut cabinet shown above). 

How does it perform? My tests show it's 
an excellent value considering its low price. 

€ FM tuner. Its four-stage I.F. strip 
provides good selectivity, but the tuner's 
overall sensitivity is a bit low by today's 
standards. It works well in urban and sub- 
urban areas of moderate-to-strong signal 
strength, but there's not enough pulling 
power to suck in really weak fringe-area 
stereo signals. One sore point: Because 
there's no tuning indicator and no A.F.C. 
(automatic frequency control) defeat 
switch, setting the pointer to the exact 
center of an FM signal is tricky. 


€ Amplifier/preamp. The completely 


Bottom view: The set's chassis is built up out of 
several aluminum sections that bolt together. 


WHAT'S NEW 


transformerless circuit (not even driver 
transformers are used) has exceptionally 
wide frequency response, and negligible 
distortion at normal listening levels. I 
recommend that you connect this ampli- 
fier only to conventional high-efficiency 
speakers. Although it can deliver—if pushed 
hard—enough power to drive miniature 
acoustic-suspension speakers (such as the 
AR-4) distortion becomes noticeable during 
high-volume passage. 

The AR-14 is very simple—though time- 
consuming—to assemble.—R. Benrey. 


Top view: Most amplifier, and all tuner components, 
mount on two easy-to-wire circuit boards. 


IC's come hermetically sealed in two types of cases. 
Line-up above shows a pair of spiderlike “cans” 
(called TO-5 packages) flanking a rectangular flat 
pack crimped into a protective plastic ‘‘carrier."’ 


Inside a TO-5 cased IC, the tiny square circuit chip 
is bonded to the case's “header.” Twelve ultrathin 
solid-gold wires connect the metal contact pads on 
the chip to the case's terminal leads. 


Hundreds of identical circuit chips, like enormously 
magnified one at left, above, are fabricated on one 
silicon wafer (shown actual size at right). Each chip 
may contain 50 or more electronic components. 


Honeybee towers over flat-pack IC, designer's first 
choice for use in subminiature electronic gear. Al- 
though not as mechanically strong as a TO-5 can, 
the flat-pack is considerably smaller and lighter. 


The 


Integrated Circuit 


These tiny chips of silicon are' revolutionizing electronics—each one 


By RONALD M. BENREY / PS Electronics Editor 


DRAWINGS BY RAY PIOCH 


| Jw speaking, it is 

the little things that count. For over a 
decade, the tiny transistor has been hus- 
tling the bulky vacuum tube along the road 
to obsolescence. Now the transistor seems 
about to make the same journey—with the 
integrated circuit (IC) doing the shoving. 
An IC is a tiny wafer of carefully pre- 
pared silicon-an almost invisible chip that 
could slip through the eye of a needle with 
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room to spare. A single tiny chip is the elec- 
tronic equal of a score or more of transistors 
and a handful of resistors, capacitors, and 
diodes, all wired into a conventional circuit. 
What's more, it costs much less than the 
components it replaces. 

Some 1C's amplify; some oscillate; some 
act as a logic circuit in electronic com- 
puters. In short, there's an IC for almost 
every circuit function. 


DES ELECTRONICS 


can do the job of a chassis-full of conventional components 


The next TV set you buy may use an IC 
to amplify the audio I.F. signals or to decode 
received color-picture information. Your next 
car may have an IC in place of the often 
unreliable electromechanical voltage reg- 
ulator. And your wifes new washing ma- 
chine may use an IC instead of a bank of 
finicky mechanical switches. 

CB and ham radio rigs? IC's for these 
are under development right now. So are 
IC's for hi-fi, car radios, light dimmers, and 
power-tool speed controls. Today, IC man- 
ufacturers roll out over a million a month— 
mostly for military and space applications. 


By 1970, virtually every electronic product 
you buy will contain one or more IC's. 
Inside an IC. Different parts of the neat 
geometric pattern on an IC's surface corre- 
spond to resistors, capacitors, diodes, and 
transistors. But an IC isn't simply a con- 
ventional circuit shrunk to pinhead size. 
The "components" within are a physical 
part of the silicon chip, inseparably con- 
nected to each other—integrated. They are 
formed simultaneously on and in the chip. 
There are no leads you can cut with wire 
snippers; you can't remove one of the com- 
Continued 
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Today, manufacturers roll out more than a million IC’s every 


ENLARGED INTEGRATED 
CIRCUIT SQUARE 


WAFER 
ACTUAL SIZE 


SILICON ^^ 
1 DIOXIDE EPITAXIAL LAYER 
LAYER 


SUBSTRATE 


Raw material is a disk of P-type silicon a few thou- 
sandths of an inch thick. The first step is to grow 
—in a special furnace—a very thin epitaxial layer 
of N-type silicon atop the disk. “Epitaxial” means 
that the N-type layer has actually become part of 
the crystalline structure of the substrate. 


NEW OXIDE LAYER 


5 P-TYPE DIFFUSED AREAS 


Wafer is returned to the diffusion furnace and sur- 
rounded with P-type impurities—this time, to form 
small P-type areas within the N-type islands. These 
will become transistor bases, diode anodes, and 
the strips of P-type material used as resistors. Then 
a third oxide layer is formed on the wafer's surface. 


__ METALLIZED CONNECTIONS 


9 TRANSISTOR RESISTOR 


Excess metal is etched away to leave a weblike net- 
work of interconnecting “wires” deposited across 
the chip's surface, and a ring of contact pads on 
the chip's periphery. The various transistors, re- 
sistors, and diodes in each chip have now been 
wired together to form a complete integrated circuit. 


ponents without destroving the entire IC. 

Because an IC is an indivisible structure, 
it is inherently far more reliable than any 
multicomponent circuit. There's an old saw 
that the reliability of a circuit is inversely 
proportional to the number of its com- 
ponents. But an IC, no matter how many 
"components" its circuit contains, acts like 
a single semiconductor component. Also, 
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ENLARGED PIECE OF CIRCUIT ETCHED 
„~ OXIDE LAYER 


Disk’s surface is oxidized to form a glasslike sili- 
con dioxide coating. Through ultraprecise photo- 
graphic and etching techniques, portions of the 
oxide are then removed to leave protective masks on 
the silicon surface. For greater clarity, only a small 
segment of the wafer is shown in the illustration. 


ETCHED OXIDE LAYER 


6 P-TYPE STRIP FOR RESISTOR 


Windows are etched in the oxide to prepare the waf- 
er for the final diffusion, which will create the N-type 
transistor emitters and diode cathodes. Diodes and 
transistors share the same basic structure. To 
make a diode, the “collector” area is left unused— 
the ‘‘base’’ and “emitter” form the diode's junction. 


CIRCUIT WAFER 


10 COMPLETED. CONTACT ES 
CIRCUIT WAFERS PADS CERAMIC BASE 
The original silicon wafer now contains hundreds of 
completed IC's and is worth several thousand dol- 
lars. It is cut into individual circuit chips with a dia- 
mond-tipped scriber, and each chip is bonded to 
an insulating ceramic wafer. Then each wafer is 
mounted in a multi-lead gold-plated “header.” 


there are no interconnections to short-cir- 
cuit, no solder joints to corrode. 

The technology. The IC is an outgrowth 
of a 10-year-old process developed for mak- 
ing high-frequency transistors. The basic 
idea is surprisingly simple: Form the elec- 
tronic components out of alternating layers 
of N-type and P-type silicon, all within a 
tiny silicon chip. N- and P-type material 


ENLARGED INTEGRATED 


X oe 


month. By 1970, all the electronic gear you buy will use IC's 


NEW OXIDE LAYER 


3 P-DIFFUSED AREA 


Wafer is “cooked” in a high-temperature diffusion 
furnace, surrounded by an atmosphere rich in P- 
type impurities. Silicon not covered by an oxide 
mask is converted into P-type material. The result 
is the formation of numerous N-type "'islands'' in a 
“sea” of P silicon. Next, new oxide layer is formed. 


NEW OXIDE LAYER 


7 N+ MATERIAL 


The third, and final, diffusion surrounds the heated 
wafer with an atmosphere rich in N-type impurities. 
This produces N+ regions (of highly conductive 
N-type material) in P-type material beneath the 
etched windows. All of the IC’s electronic compo- 
nents have now been formed within the silicon chip. 


HEADER 


Header’s terminal leads are connected to the chip's 
contact pads with ultrafine gold wire (an eight-, 10-, 
12-, or 14-lead header may be used, depending on 
circuit's complexity). Finally, a metal cap is her- 
metically sealed to the header to protect the chip 
from air moisture and contaminants. 


have different electrical characteristics, and 
are made by introducing appropriate chem- 
ical impurities to the silicon crystal struc- 
ture. (The 12 steps detailed above show 
Motorola’s IC process; others are similar.) 

Transistors are made from a three-layer 
sandwich to form the familiar NPN (occa- 
sionally, PNP) structure. Junction diodes 
have a two-layer PN structure. Capacitors 


ETCHED OXIDE LAYER 


Portions of the new oxide layer are removed, 
through a second sequence of photographic and 
etching steps, to form windows above the N-type 
islands. About half the islands (exact number de- 
pending on circuit) become collectors for transistors; 
the rest, foundations for other components. 


ETCHED RESISTOR CONNECTIONS 


8 ETCHED TRANSISTOR CONNECTIONS 


Final oxide layer—the fourth—is formed on the 
wafer's surface, and tiny windows are etched in it 
to expose the ''terminals," or connection points, of 
transistors, diodes, and resistors. Then the wafer 
is put in a vacuum, and an ultrathin metal coating 
(usually aluminum) is deposited across its surface. 


COMPLETE UNIT 


12 ACTUAL SIZE 


Completed package of the TO-5 is rugged and easy 
to handle. However, it is enormous when compared 
to the size of the circuit chip inside it: The mass of 
the can is 1,000 times that of the chip. The alternate 
flat-pack package (shown in photo) is more effi- 
cient: It's only 100 times the mass of a chip. 


are actually diodes in disguise: By cleverly 
adjusting the voltage applied to a diode it 
becomes an excellent capacitor. Resistors 
are isolated strips of N or P material with 
connections made at both ends—resistance 
value is a function of the strip's dimensions. 
To learn more about IC's and their capa- 
bilities, try building the two IC projects on 
the following pages. 
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This Magic Box Plays a Game 


This electronic brain is programed to play the old Farmer-Fox-Goose- 


Four audio plugs represent farmer, fox, goose, and 
grain, to help you work out the correct way to move 
them across the river. What's the answer? A clue: 
It can be done in seven river crossings. 


re: 
R9—100-ohm, X 

carbon resistor 
R10—330-ohin, -watt 


carbon resistor. 

R11, R12—470-ohm, 
Ja-watt carbon resistor 
Q1, Q2—Texas Instrument 

type SN 7331 integrat- 


it logic p 
NI 304 NE ide 
nsistor 
PL—6-colt pilot lamp in 
hold. 


er 
BI through B4—1.5-colt 
cells mounted in 


Ts 
PI through P4—single- 
circuit audio phone 


s 
JI through J8—single- 
circuit audio phone 


jacks 
51—DPDT spring-return 
toggle switch 
Misc: Two Texas Instru- 
ment flat-pack IC sock- 
ets; terminal strips; 
ush-in terminals; 
"ectorbord; hard- 
ware; aluminum mini- 
box, 17" x 5" x 4" 
The 1C's, and most other 
components, are avail- 


able from Allied Radio 


watt 
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By RONALD M. BENREY 
PS Electronics Editor 


0.. upon a time, a farmer took a fox, 
a goose, and a sack of grain to the county 
fair. To get there, he had to cross a raging 
river. But, alas, the only means of getting 
across was a leaky old rowboat that could 
safely hold only the farmer and one other 
passenger—the fox, or the goose, or the 
sack of grain. 

Now, as everyone knows, a fox loves 
fresh goose, almost as much as a goose loves 
grain. 

As long as the farmer was standing 
guard, the fox and the goose were on their 
best behavior. But if he left the fox alone 
with the goose, or the goose alone with the 


í£ 1 


a4 


...Dan You Beat It? 


Grain game. Can you out-think it? Build it and find out 


grain—for even a minute—he would have 
one less possession to sell when he reached 
the fair. 

Obviously, the farmer had a problem: 
How to get his animals and the grain safely 
across the river. 

Think you can find a solution? Here’s a 
simple electronic computer that will check 
every move you make. The farmer and his 
entourage are represented by four audio 
plugs, Pl through P4 on the diagram. 
Their positions on the north and south 
shores of the river are represented by eight 
audio jacks, J1 through J8. 

You begin by placing the four plugs in 
their appropriate jacks on the "south" shore, 
and then moving them according to these 
rules: 

* Only one possession at a time can be 
taken across the river. 


€ The farmer must always accompany 
his possession when it crosses the river— 
he's the only one who can row a boat. 

€ The farmer can, if he wishes, row 
across the river by himself at any time. 

You check each move after you've made 
it by flipping on Sl, the spring-return 
toggle switch. If the error light, PL, re- 
mains off, you know your move is safe. 
But if it lights, you know that someone or 
something has been eaten. 

How it works. Since each member of the 
farmer’s group has two possible positions— 
either on the north shore or the south shore 
—there are 16 possible arrangements of the 
group. All on the north shore, and all on 
the south shore, are two; the other 14 have 
one, two, or three members on one side and 
the remaining members on the opposite 


Continued on page 180 
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PARTS LIST 


R1—5,000-0hm audio ta- 
mm carbon poten- 


jometer 
cl row ol electra eal 
electrolytic cap- 


ohm center-tapped 
Boner 4-ohm 


si~ TEST rocker-action 
switch 
se" BOT" spring-return 


orc 


LEM ELECTRONICS 


Vestinghouse we 
183T Moa AL Jt prc 
audio ded Goon 


Westin 

Corp., ete Eee Elec- ione 
tronics Dic., Box 7377, SP1, SP2—4", 
Elkridge, Md 21227, for perma 
name of nearest dealer) 


toggle switch 


PI phan EO cut 


istor out put trans- Misc. “aluminum minibox, 


T1 
former—1,000-ohm cen- 7” x 5" x 3”; Vector- 
ter-tapped ;4- bord; push-in 
ohm de Eee terminals; 2 € cells 
T2—transistor Do lers 
nsformer—10,000- (Br. "BD 


A tiny IC plus a handful of conventional components gives you this 
handy intercom for room-to-room or room-to-yard communication 


By RONALD M. BENREY / PS Electronics Editor 


W.. shout? It's much easier on 
your vocal chords to let this two-station 
intercom carry your voice from room to 
room, or from inside your home to your 
back yard. It's lightweight and battery- 
powered, so you can put it wherever you 
need it. 

The remote station is simply a 4" perma- 
nent-magnet loudspeaker (SP1 on diagram) 
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mounted in a suitable enclosure and con- 
nected, via up to 100' of two-conductor 
lamp cord, to the master station. 

The master station contains an inte- 
grated-circuit (IC) audio amplifier, a sec- 
ond loudspeaker (SP2), and a "talk/listen" 
switch (spring-return toggle switch, S2). 

Switch S2 is wired to the circuit so that 
its internal spring holds it in the "listen" 


" 


PICTORIAL WIRING DIAGRAMS 
BY DICK MEYER 


position. In this position, the remote speak- 
er, SP1, is connected to the input of the 
IC amplifier, while the master speaker, 
SP2, is connected to its output. 

Loudspeakers are two-way devices: They 
will convert sound waves into electrical 
signals (act as a microphone) as well as 
transform electrical signals into sound 
waves (act as a speaker). Thus, any sound 
or voice directed into the remote speaker 
when S2 is at "listen" will be amplified by 
the IC, Q1, and reproduced by the master 
speaker, SP2. 

If switch S2 is flipped to “talk,” the 
speaker connections are reversed: The mas- 
ter speaker becomes the microphone, and 
the remote speaker becomes the output 
loudspeaker. 


- Intercom You Can Build 


How to build it. Build the master station 
into an aluminum minibox. Use a screw- 
driver adjust potentiometer for volume con- 
trol R1, and mount it out of sight on the 
box, since it will rarely need adjustment. 
Wire the IC amplifier on a piece of perfo- 
rated phenolic chassis board (Vectorbord) 
using push-in terminals as soldering points. 
Double-check the polarity of the four elec- 
trolytic capacitors. Make a "socket" for the 
IC by inserting 10 push-in terminals to 
form a small ring. 

Leads numbers 6 and 12 on the IC "can" 
are 12-lead, not connected to the internal 
circuit chip; clip them off close to the can 
before installing the IC. Attach a clip-on 
“heat-sink” to each of the IC's leads as you 
solder it in place to avoid damage. HE) 
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Brake grips dual drums. Twin drums—and 
twin shoes—in this brake would nearly double 
gripping surface in a wheel of any given size. 
The concentric drums would rim the brake space 
in the wheel, and the shoes would be placed be- 
tween them so that piston pressure would force 
one shoe out, the other in. Using two master 
cylinders would insure that half of this braking 
system would work even if the other half failed. 


POPULAR SCIENCE 


New Ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Wind motor drives props. You 
could sail straight from any 
point regardless of wind direc- 
tion with this recently patented 
turbine. The wind scoops would 
turn a standard propeller, let 
you steer (or idle or reverse) 
much as you'd handle an out- 
board. The rig could be fitted 
to catamarans or other small 
boats, and would disassemble 
into a compact package. 


Toenailing clamp steadies stud. This right- 
angle jig would keep a stud from shifting when 
you toenailed it to a beam. It would lock wood 
members for most kinds of right-angle joining, 
and could serve as a gluing clamp as well as an 
anti-slip device for nail or screw fastening. 
Formed of bent channel stock braced by a 
tubular support, the clamp would be locked by 
thumbscrews onto the members being joined. 


Beach bag doubles as tent. Three telescoping 
legs inside a luggage-size beach bag would 
open out to form the legs of a tent that could 
serve as a beach shelter against sun or sudden 
rain, or as a dressing room. The canvas skirt, 
loosely folded into the bag, would drape out 
over the supporting legs. A slide fastener would 
zip the tent cover open or closed. 


m A N 
Pushbuttons order food. For faster restaurant 
service with less chance of error, this inventor 
would place a pushbutton unit at each table. 
You'd insert a check ( picked up as you entered ) 


Mower attachment sprays plants. Insecticides 
and other useful garden chemicals might be 
sprayed from a gas-powered lawn mower fitted 
with this attachment. A container suspended 
from the handle would feed a tube extending 
through the engine's muffler. Heat at the muf- 
fler would vaporize the flowing liquid and force 
it out as a mist to wherever the tube was aimed. 


"rues 
and order direct to the kitchen by pushing but- 
tons according to a menu key. The food would 


be delivered in the usual way. Pressing a final 
button would total the items on your check. 


The following patents hace been issued on these in- 
ventions: Wind-powered motor—No. 3,212.470 to S. W. 
Wiggin, Wollaston, Mass.; Dual drum brake—No. 3,- 
205,978 to J. H. Broseke, Kenton, Ohio; Toenailing 
clamp—No. 3,202,417 to W. G. Einsmann, NYC; Beach- 
bag tent—No. 3.173,435 to Y.F.J. Jaime. Isere, France; 
Lawn-mower spray attachment—No. 3,162,972 to K. R. 


McCurley, Union Lake, Mich; Pushbutton food or- 
lerer—No. 3,237,198 to A. Slutsky, NYC. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D. C. 20231, 
«at 50 cents each. To write to an inventor, if the ad- 
dress above is insufficient, address him (by name and 
patent number) in care of the Commissioner of Patents. 


AUGUST 1966 | 105 


-— 
| 
Hold Still for Sharper 


-| 
Want to take pictures like the pros? 
Held Hie Guna nent Md Here are the tips and tricks they use 
to beat the problem of camera shake | 
By PAUL WAHL * 
N. one cause of fuzzy photos is camera 
shake due to unsteady holding. If some areas of the 
image are sharp while others are blurred, your sub- 1 
ject moved. But if nothing in the picture is sharp à 
and you're sure you focused correctly, chances are 
you moved the camera during exposure. 
Chances are, too, that camera shake is the villain 
if you get unsatisfactory enlargements of pictures 
that looked good in contact size. With a bigger pic- 
ture, the fuzziness becomes more evident. E 
Most cameras—especially the small, light ones—are 
rather awkward to hold steady. Usually, 1/125 ^ 
second is the slowest shutter speed recommended 
for "safe" hand-held exposures. This is good advice, 
but what do you do when conditions demand long- 
er exposures? 
Hand-holding a camera requires firm | Some old pros can hold a 35mm camera steady 
two-hand grip, camera pressed for a half-second exposure, if they have to, and get 
A eM qui Due. acceptable results. And almost anyone can learn to - 
take acceptable pictures at K second. (But not with 
pum E | a telephoto lens; it magnifies every little movement. * 
s (d Hand-held, tele shooting at anything slower than 
= T | 1/60 second is usually inadvisable.) But even if 
you're able to hold your camera still for fairly long ex- 
ea) E posures, why risk fuzziness? Stick to the rule: Al- 
ways use the fastest shutter speed you can. And į 
| where possible, especially at slow speeds, mount 
| your camera on a steady support. ~ 
Take: this eamara-shake text, recom: Hand-holding a camera. Know-how and practice 
mended by Kodak. Even experienced are needed here. With your camera at eye level, you - 
picture takers may get a shock at the should hold it firmly with both hands, camera back 
m wane LEE a s pressed against your face, arms braced against sides. 
degree angle to the lens. Direct a (For a firmer grip, take off the camera case.) Stand b 
flashlight beam at the mirror so the flat-footed with legs apart for good balance. Try to X 
beam is reflected to a wall 10 to 20 find something firm to brace yourself against or to 
feet away. Now, watch the reflected lean your elbows: on. © 
spot on the wall as you press the z ù 
shutter release. Did the spot move? Press the shutter release with a gentle squeeze— . 
Then you shook the camera—and | don't jab it! With the camera on a tripod or clamp, 
flunked the test. Practice until You | use a cable release or self-timer-the body release 
Can Shoot witiatitya quiver. | button can disturb the steadiness of the camera. 
Hold your breath while shooting. Some photog- s 
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Five portable supports for a cam- 
era are shown here. Photographer 
Bob Borst optimistically mounted 
a Speed Graphic on one for picture 
at right, but they’re not recom- 
mended for big cameras. Top left: 
Rowi Senior Clamp-Pod ($11.95, 
Saul Bower, 114 Liberty St., NYC 
10006). Top right: Edmund vac- 
uum base with tilt-top—handy as 
a stable base or for attaching to a 
slick vertical surface like a car 
window ($5.50, Edmund Scientific 
Co., Barrington, N.J. 08007). Low- 
er left: Accura Super Clamp-Pod; 
its jaws open to 43⁄4 inches ($3.33, 
Spiratone, 135-06 Northern Blvd., 
Flushing, N.Y. 11354). Center: 
Rowi Clamp-Pod #76 ($3.95, Spir- 
atone). Lower right: Rowi Univer- 
sal Stand Kit. It forms a variety of 
supports ($21.95, Bower). 


Nothing beats a tripod for holding 
a camera steady. Features to look 
for: general sturdiness, strong but 
easily adjustable locking devices, 
adjustable center post, 90-degree 
side-tilting head (for vertical pic- 
tures with 35mm camera). Tripods 
at right are: Quick-Set Hobby De- 
luxe ($25.95), Davis & Sanford 
Compac-Tripod ($58.95), Safe- 
Lock PT-X ($42.75), and Leitz table 
tripod with ball-and-socket head 
($25.50). Photo above shows a 
clever use of a table tripod. 
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How to use a neck strap 
like a rifle sling 


a 


Eye-level shooting: Adjust strap 
so when it's slung from your left 
shoulder to hang at your right, 
camera's baseplate is at or a bit 
above your waist. To shoot, slip 
your right hand inside strap, pull- 
ing it down and holding it against 
camera. As you bring camera up 
to your eye, strap is pulled taut 
under your arm. Don't try this 
with a neck chain or a camera 
with weak fasteners. 


Waist-level shooting: This system 
works as well with case as with- 
out. Adjust strap so camera 
hangs with base at waist height. 
To shoot, slide left hand through 
strap, taking up excess and hold- 
ing it against camera base while 
supporting camera. Pull camera 
down until strap is taut. Method 
is especially useful when picture 
requires that you move camera 
away from your body, as above. 


- 
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You can shoot a camera like a rifle—good for telephoto lenses 
—with this light Kilfitt Grip Pod ($34.50). Some photographers 
use just pistol grips ($2.75 up) for steadiness. 


raphers either breathe in or breathe out and then 
hold their breath during the exposure. More com- 
fortable, I think, is to take a full breath and let half 
out—the technique usually taught riflemen, who also 
must hold still. 

Here's another tip from riflemen: A good neck 
strap, or sometimes the strap of the camera case, 
can help steady your camera, much as a sling 
steadies a rifle (photos at left). 

Using a partner. Two people, working together, 
can often make longer exposures—hand-held—than 
an individual can by himself. Your partner snaps the 
cable release while you grip the camera. If you 
don't have a helper, but do have a self-timer, use it 
to release the shutter while you hang on. 

If your assistant can hold still, he can also serve as 
an emergency tripod. Rest the camera on his shoulder 
or even the top of his head, while he stands, kneels, 
or sits-depending on the situation. You can also 
support a long telephoto lens on his shoulder. 

But fancy techniques and human flesh fall far 
short of mechanical devices when it comes to hold- 
ing still. While nothing holds a camera steadier 
than a tripod, some devices permit you to set up a 
camera where you couldn't use a tripod, or can be 
carried more easily, or have special-purpose use 
(like clamping a camera to a car window). 

The hold-still devices. Often, the next best thing 
to a tripod is a unipod—a sort of one-legged tripod. 
Since it eliminates vertical movement, exposures as 
long as a second can be made safely. 

Something like the unipod in effect, although not 
quite as steady, is the “chain pod” (facing page) 
which you can easily put together from simple parts. 

The camera clamp, first cousin to the C clamp in 


or 


Gunstock camera mount feels even more like a rifle. It's a 
Dasco Trigomatic ($21.95). Like Kilfitt unit at left, it’s 
fine for moving targets: wild animals, racing cars, boats. 


your shop, converts a variety of rigid objects into 
tripod substitutes. To provide universal adjustment 
of camera angle, these clamps usually are fitted with 
a ball-and-socket head. (Don’t forget to pad the jaws 
before clamping it to anything you don’t want 
marred. ) 

Life photographers are credited with inventing a 
handy, quick-release camera clamp based on self- 
locking pliers. All you do is drill and tap the tool 
handle to take a 4-20 screw, and screw on a ball- 
and-socket head. 

A powerful and immensely versatile holding de- 
vice gets its grip from a vacuum-tool base. Fitted 
with a pan-tilt head, it offers secure holding power 
wherever there's a flat surface. It'll hold on vertical 
surfaces, too, provided they're glassy-slick (like your 
cars windows). 

Grips and stocks. Other supports, such as pistol 
grips and shoulder stocks, help hold vour camera 
steady but—since you're still doing the actual hold- 
ing—should be used within the hand-held range of 
shutter speeds: usually not slower than X second. 

The pistol grip, normally fitted with a trigger-con- 
trolled cable release, lets vou put your arm well 
under the camera, firmly supported against your 
chest for a very steady hold. It's ideal with big, 
heavy lenses, as well as for eve-level shooting with 
a twin-lens reflex. 

For extra steadiness, wildlife photographers and 
others who make extensive use of long lenses often 
use a shoulder-stock support with the pistol grip. 
A camera then handles much like a rifle. 

The best cure for camera shake, however, is a tri- 
pod. Mounted on a good tripod, any camera will 
make sharper pictures at any shutter speed. [^ Bi 
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Quick-release clamp is a do-it-yourself item: 
self-locking pliers are simply drilled and 
tapped to take a ball-and-socket head. 


9» 


Chain pod offers fair steadiness, can be 
carried in pocket. It's made of simple 
hardware-store parts: eyebolt with 14-20 
thread, S hook, six feet of light chain. 
To shoot, bring camera to viewing level, 
step on chain to hold it taut. 


RUST INSIDE HOOD LIP 
WHERE SHEET METAL 
IS DOUBLED OR WELDED 
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RUST ON 
BATTERY BRACKET 


RUST AROUND 
HEADLIGHT ASSEMBLY 
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CONDENSATION 
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PAINT BLISTER 


WATER TRAPPED 
IN FENDER WELDS 


WATER UNDER 
WINDOWSILL 


HEADLIGHT SCREWS 


RUST IN 
BUMPER-TO-BODY 
JOINT 


“MUD PACKS” BETWEEN 
FENDERS AND WHEEL WELLS 


WHEEL KICKUP THROWS WATER 
INTO FENDER-SUPPORT AREAS 


WATER INSIDE 
ROCKER PANELS 


MOISTURE BETWEEN 
FLOORBOARD AND MATS 


SAVE YOUR CAR FROM 


Rust costs the average motorist 
$100 a year. Knowing the cause 
and cure is money in the bank 


PHOTOS BY ROBERT D. BORST 
DRAWINGS BY DAN TODD 


H.. are you fixed for rust? Someone 
asked me that the other day. It had never 
occurred to me to wonder. My station 
wagon, a good one, was just 10 months old. 

But when we checked, we found: rust 
inside the driver's door, a red smear under 
the windowsill, an ugly red pimple of rot 
oozing out under a chrome strip. And along 
one door bottom the metal was already 


This is rust cancer. It has start- 
ed in an unventilated spot next 
to a top front-fender weld. 


] 


Wet mud packed around wagon 
tailgate in a hard-to-reach spot is 
an open invitation to spread of rust. 


beginning to disintegrate in one small spot. 

Startled, because I thought today's cars 
were pretty well rustproofed, I began to 
check other cars. I found a 1962 luxury 
car in wonderful condition—both running 
and looks—except that the owner was get- 
ting ready to shell out for a new fender. 
Rust. A 1962 economy sedan was rusting 
along the front fender lips. A 1963 car, 
well cared for, had rust cancer breaking 
out around the parking lights. This, if not 
caught in time, would spread rapidly. 

And I looked inside the door of a 1966 
sedan, four months old, with 5,030 miles, 
and found more rust than my station 
wagon had. 

From rust experts I learned that in the 


Accumulated rain caused this. 


DOOR DRAINS 


entered the engine compartment 
through unbaffled cowl vent hole. 
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RUST ATTACKS 
ON ROOF PANEL 


WATER TRAPPED 
IN FENDER WELDS 


UM 


—] 
IE} CURVED SHEET METAL 
BELOW DRAIN 


HAIRLINE TORQUE CRACKS IN PAINT 


LJ DECK LID 


WATER INSIDE DOOR 


RUST CAUSED 
BY “PARKER'S NICKS” 


EF 


WHEEL CUTOUT LIPS 


WATER TRAPPED 
IN TAIL-LIGHT 
CAVITIES 


CHROME MOLDING 


SAND AND SALT 
DEPOSITS BEHIND BUMPER 


Most-common areas for rusting are shown here. Apart from con- 
ditions peculiar to your geography, chance of rust depends on 


car age—the older your car, the longer its exposure. Newer cars 
have some protection in coating of “‘sacrificial-zinc’’ inhibitor. 


RUST AND ROT....... 


really bad rust zones of America, some 
1965 cars are already rusting through. Rea- 
sons: 1) pollutant fallout from our filthy 
skies; 2) salted and oversalted roads; 3) 
dampness, especially in valley and coast 
towns. 

All this explains why a convention of 
engineers recently heard that rust is costing 
you—Mr. Average Driver—$100 a year. It 
also explains why such tough-minded cus- 
tomers as Bell Telephone, the U.S. Post 
Office, Coca-Cola, and the City of Detroit 
now spend up to $50 per car to really rust- 
proof the thousands of cars they use. Rust- 
prevention pays off. 

Chemists say that rust starts in many 
cars even before they leave the showroom. 


In fact, it's built into some cars; it comes 
on sheet metal from the factory storage 
piles before manufacture starts. And once 
it begins it never stops unless you yourself 
stop it. 

From many owners I've heard, "There's 
nothing you can do once you have it." 

But lately I've learned that even short 
of special rustproofing (which costs around 
$50-$60) there are a lot of little things 
you can do to check it. 

In some cases you can virtually stop rust 
encroachment, adding a couple of years 
of extra life to your car's body. 

Dry your car. I don't know why we never 
think of this. A lot of fleet owners, desper- 
ately trying to wash mud and salt away, 

Continued 


Another caused this: 


Rust started by clogged rocker- 
panel drain spreads upward into 
sheet metal with chipped paint. 


Moisture gathered behind lip of clogging 
fender cutout caused this. Stone 


- bruises further encouraged rot. 


Stopped-up drains filled door with 
water. Heavy dust turned to mud. 


Here’s what you can do 
about rust and rot 


A flashlight will show you if rust exists inside 
door’s metal skin. Car makers’ antirust treat- 
ment often leaves something to be desired. 


Author's car gets steam-cleaning before rust- 
proofing. Detroit’s best antirust move so far has 
been better drainage, better ventilation. 


Doors, corner posts, other closed areas are 
drilled so rust inhibitor can be pumped or blown 
in. Holes are plugged with plastic caps. 


Rust inhibitor is blown through holes drilled in 
rocker panel. In manufacture, spot welding va- 
porizes protective zinc coating, induces rust. 


SALT LAKE CITY 1e 


SAN FRANCISCO. 1C 


LOS ANGELES 1C 
SAN DIEGO 1C o 


KEY 


1) No problem; 2) mild to average; A 
3) bad to severe; 4) most severe; 

C) moist coastal air; I) industrial fallout; 

R) road chemicals; H) humidity. 


Wherever you find water and/or 


Index to rust hazards is supplied by map, keyed by 
area and community to the best—through the worst 
—conditions of sea air, humidity, winter salting, and 


have found they were virtually washing 
their cars to pieces. The trouble: After 
washing, cars still soaking wet in cracks 
and hidden corners are stored in damp, 
airless garages or parked in the hot sun. 
Even a cloudy sky throws a lot of rust- 
breeding heat into a wet car. 

There's a lesson in this. Today the new 
25-cent car laundries are making it easier 
for you and me to wash our cars. Millions 
of cars that stayed dry for weeks now get 
a weekly bath. This is one reason, body- 
shop men tell me, that one in every three 
cars that come in for surgery is soaking 
wet inside—between the metal—where it " 
hurts. 

So when you wash your car, don't just 
park it. Get in it and drive it awhile to 
dry it. Above all, don't wash it at night 
and then garage it. Let warm dry air flow - 
over (and under) it before you put it away. 

Open the windows. After rain (or wash- de 
ing), roll the windows down below the sill 
to admit air to the doors. And when you 
park, leave the doors open if possible so 
that air can circulate. Rather than leave 
your car in an unventilated garage, park it ` 
out in the drying winds that follow most 
storms. (If you have a garage and car- ` 
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MOBILE 4CIH 
NEW ORLEANS 4CH 


HOUSTON 4CIH 
CORPUS CHRISTI 4CH 


industrial fallout, watch out for rust 


industrial fallout. One study has shown that an in- 
dustrial community has 17 times as much rust- 
producing fallout as one of identical size without 


port, shelter a wet car in the carport.) 

Open those drain holes. Checking around, 
I found that many owners don't even know 
there are drains in the bottoms of doors, 
rocker panels, and quarter panels. It never 
occurs to them to wonder what becomes of 
the sheets of rain (and the breath mois- 
ture) that flows down their windows. 

I found proof that the drains in millions 
of cars are plugged, or partly plugged. 
This is causing a lot of the senseless rot 
you see in rockers, fenders, and doors. 

Count the drains in your car. Often 
there are two in each door and three in the 
rocker panels. Clean them out now and 
then with stiff wire. Then fish around in- 
side. From a single door drain recently I 
fished out a small mound of sand-and-salt 
mix, leaf buds, insects, and even a sprig of 
evergreen needles. 

And be sure your drains are all there. 
One body-shop man showed me a popular 
car in which sloppy workmanship and in- 
spection had passed drain holes that weren't 
cut all the way through. On other cars we 
found them plugged by  undercoatings. 
Shoddy work again. 

Detroit is trying to help you fight rust. 
They have been making some drain holes 


NEW YORK CITY 
PHILADELPHIA — 3CIR 
31H 


BE NORFOLK 4CH 


CHARLESTON 4CH 


CAPE KENNEDY 4CH 


MIAMI 4CH 


heavy industry. Some factory rustproofing baths 
can stand only a two-hour salt spray test. U.S. Army 
insists on a far more rugged test of 500 hours. 


bigger. Rocker panels on some GM cars 
are so designed that you can fit a hose in 
at one end, remove a rubber plug from the 
other, and flush them. 

But even so, I found that drains in some 
doors are—believe it or not—installed above 
the level of water trapped in the bottom 
door lip where the sheet metal folds back 
on itself. 

Fenders on many cars have been happily 
redesigned. The eyebrows that bred rust 
cancer no longer trap mud. 

But I learned that a lot more designing 
is still needed. Baffles in some fenders 
keep out most splash and kick-up dirt. 
But some gets through, becomes trapped 
in the unventilated fender, and starts breed- 
ing rust. I heard of several cases in which 
one well-known car's fenders are rusting 
through, just behind the baffles, after only 
two years of use. 

Some drains are still mere drip holes, 
smaller than a dime. Some are mere slits, 
and others are little chutes aimed back- 
ward away from wheel splash. Some have 
rubber flaps that are supposed to act as 
valves. Rain drains out but road splash 
can't get in to start the rusting process. 

Continued 
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Repair parking-lot scratches and accident damage quickly 


This is fine in theory, but I learned that 
many flaps get out of whack and some- 
times clog the drains. As a result, some 
body-shop men are ripping them off their 
own cars. This lets water in—but at least 
it can get out again. 

Either with or without flaps, you may 
want to flush out the door bottoms inside 
twice a year to remove mud and salt. 
(When you do this—to repeat—leave doors 
wide open for a night or two and roll the 
windows down so air can circulate.) 

Fix those parker's nicks. We spend so 
much time now squeezing into narrow 
parking stalls—especially in shopping lots— 
that our cars are starting to take a fan- 
tastic beating from each other. The trouble 
is the other fellow's doors. When he un- 
loads his family, all his doors fly open and 
the next cars get scratched. It’s not his 
fault. Most stalls today are just too narrow. 
(Your doors hit other cars, too, now and 
then.) 

These parker’s nicks need immediate at- 
tention. If not quickly retouched, surface 
rust starts. Unless every bit of this is re- 
moved, no touch-up job will last; the rust 
will keep coming through—and going 
deeper into the metal. 

So repair them within a few days. If 
you're on a trip, vaseline the spot, or wax 
it. When you get home, feather-sand and 
apply touch-up. Vaseline is handy for 
temporary protection in winter, too, when 
salt—vicious advance guard for rust—quick- 
ly attacks metal. 

Repair accident damage quickly. The 
longer you neglect bent or creased metal, 
the greater danger that rust will make a 
meal of it. Surface rust on the paint breaks 
is not serious. It eats slowly. The real 
villain is trapped rust that sneaks in under 
the good paint surface near the break. 
Never let rust get trapped. Once in hiding 
(under paint or between metal parts), it 
eats like a tiger. Suddenly vou see rust 
cancer breaking out. 

Remove mud packs. Brush (or wash) 
away the piles of mud, sand, and salt 
that collect on sills (especially around. the 
cars rear). At intervals, hose out fenders 
and obscure shelf surfaces where hidden 
mud packs gather. 

In one car lot I saw a '61 white Merc. 
a beauty. But rust cancer was eating out 
one fender above the headlights, a sad 
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blight on a good-looking car. Next to it 
was an older car with big holes in the fen- 
ders. 

“Reach in there and you'll see what's al- 
so troubling the Merc," the dealer said. I 
poked my fist in behind the headlight of 
the older car and brought out a handful of 
wet sand and salt from a bracket surface. 

Try to get all such packs with a hose. 
Millions of fenders could be saved if spongy 
muck could be removed frequently. 

Mud packs also accumulate on the beams 
that support flooring, often on the top 
ledge next to the floor pans. You may find 
them, too, in small but deadly amounts in 
seams and metal folds, especially along 
fender lips. Often it can be loosened with 
a putty knife or penknife, then flushed out. 

Don't tailgate. Many owners don't realize 
that the car ahead kicks up a sandblast 
of dust, sand and salt. This not only abrades 
paint protection but lodges in engine com- 
partments, behind lights and grilles, and 
even gets into the ventilating systems. Wet, 
it turns to mud. I have seen cowl ventila- 
tors rotted through into the engine from 
accumulated moisture. 

What's more, contractors trucks often 
drop a steady barrage of small bouncing 
stones and gravel. At high speed, these 
hit like bullets, nicking the paint. 

All of these open the way for rust. 

Avoid salted roads. Often, you have no 
choice, other than leaving your car home. 
Whenever I have to use salted roads, I 
hose my car underneath thoroughly after- 
ward. I take another precaution: In the 
first warm rain, I make it a point to get 
out and drive, to flush any residue thorough- 
ly off the undersides. 

The reason is that many roads today are 
tremendously oversalted. (Last winter I 
followed a salt truck in a snowstorm at 45 
m.p-h., and saw the snow melt almost 
instantly—within seconds after the truck 
passed. That's how heavily salt is used on 
some roads today.) 

All this is fine for getting rid of ice. But 
chemists say salt acts almost like a catalyst, 
opening the way for rust and speeding its 
attack on vour car. 

Some day, highway engineers will use 
less salt and more of the anticorrosion addi- 
tives that are now available. Meantime, I 
know drivers who leave their good cars at 
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Shop Talk 


By ROBERT P. STEVENSON 


What shape should a plumb bob be? Why not thin and flat? 


Most of us have always pictured a plumb bob as generally 
conical, perhaps with a cylindrical or hexagonal body. Every- 
one I’ve talked to about it in recent weeks cited the metal 
weights used by surveyors as typical. The subject came up 
when I received a sample Thin P-Bob, a pointed and flat piece 
of metal only 346” thick on a 25’ cord. It's priced at $1 postpaid 
from the Pontiac S. M. & D. Corp., Box 477, Pontiac, Mich. 
48053. This shape, Pontiac argues, provides easy accuracy be- 
cause the flat sides permit close contact with any flat vertical 
surface you may want to plumb—a room wall, for instance. The 
Pontiac bob, which is shown at the center in the accompanying 
photo, does make sense. 

On checking further, I find that the flat concept has been 
around for years—in combination chalk and plumb lines. Stanley 
brought out its Chalk-O-Matic plumb bob in 1959. This tool, 
the one at right in the picture, now features a fluorescent chalk 
for high visibility. 

The Irwin Auger Bit Company's Strait-Line self-chalking 
reel, at left, also doubles as a plumb bob. And since this picture 
was taken, I've heard that the Evan Rules Company has just 
come out with two new low-priced combination lines. These 
and other combinations are available from hardware and mail- 
order houses with a choice of 50' and 100' lines. You "pays 
your money and you takes your choice." 


The “Wordless Workshop" reel that shouldn't work—but does 


When artist Roy Doty conceived the idea for the ingenious hose reel that 
you'll find in "Wordless Workshop" elsewhere in this issue, the editorial con- 
sensus at PS was that it wouldn't work. Reason: Roy proposed to connect a 
slip-on ( Melnor) hose connector (11% threads per inch, the same as a sillcock ) 
to X" galvanized pipe fittings (14 threads per inch). But Roy, a strong- 
minded fellow, made up the reel assembly, took it to a plumber friend who 
put water at 60-pound pressure into it. There was nary a leak. Even though 
the threads don't mate, the connector could be forced on the pipe thread 
far enough for the rubber washer to make a perfect water seal. Roy has been 
grinning at us and happily rolling the reel around his Connecticut acres all 
through the summer. 


New reading matter that you'll want to know about 


Home owners who need a fix-it guide should check out a new one from 
the Macmillan Company. It's The New York Times Complete Manual of 
Home Repairs, ($6.95). The author is Bernard Gladstone, whose name was 
a fixture in home how-to articles in PoPULAR SciENCE 10 years ago, before he 
switched his efforts largely to the New York Times . . . You'll find a fine selec- 
tion of useful and interesting woodworking jobs in a $1.50 booklet, Radial- 
Arm Saw Starter Projects, at Sears stores. The author, Lloyd D. Kreitz, has 
promised to contribute to PopuLar SciENCE . . . Want free plans for building 
a floating pier using expanded polystyrene and Douglas fir? Request bulletin 
DF-81 from the Zonolite Div., W. R. Grace & Co., 135 S. LaSalle St., Chicago. 
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gui A Waterfall for 


Five-foot-high waterfall trickles 
down face of rocks cemented over 
a foundation and pump house. A 
recirculating pump in a pit (see 
photo at right) lifts the water 
through a hose to a basin at top 
of the falls. It is plugged into out- 
door electrical outlet on the side 
of the pump house. The curved 
rock and narrow opening at top of 
falls give impetus to the water as 
it flows out of the basin 


RETURN PIPE PUMPIEATN. 4 
[5 


Come the dog days, there's nothing like the silvery tinkle of . 


Y.. can build a waterfall 
like this in your garden with nary a worry 
about any water shortage—a pump recircu- 
lates the same water over and over. What 
youll need—besides the pump—are some 
rocks, cement, two-by-fours, and a little 
imagination to style one that suits your 
own taste and landscape. Make it wide, 
narrow, tall, or short. Use different kinds 
of stone, different decorations. 

Select a spot where you can run a con- 
duit to electric power. You'll need a sub- 
mersible pump with a minimum output of 
300 gallons an hour. 

The waterworks. You can sink cement 
building blocks for a foundation, or build 
a form and pour cement footings. If you 
pour, remember to first place the %” gal- 


Cement blocks form the foundation and the pump 5 
A : pit. Bolts cemented into holes of the blocks anchor 
vanized pipe from the pool to the pump _ two-by-four footings for the pump house. 
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Your Back Yard By EDWARD WIDDIS 


CAPSTONE — 
KEYSTONE 
FIRST BASIN— 


PLASTIC HOSE ——~+ 


FALLS —— — 5X» 


xx | 


Arrange largest rocks for base of the mountain, and Top the pump house with two-by-fours over four-by- 
cement in place. To build the pump house, toenail fours. Enclose the front and sides with one-inch 
; 28"-high two-by-fours to the bolted-on footings. boards, and fill the basin in front with tamped dirt. 
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And the water goes ‘round and 'round—with no waste 


wo > Be > ' 
For an even flow of water at the lower-falls basin, 


the flat rock at the opening should be level. A strip 
of metal cemented at back will assure this. 


When you dig the pond, go at least 12” deep. Rocks 
under the wire mesh keep it from touching sides 
and bottom of excavation. Pipe enters 2’ from falls. 
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pit. Slope the pipe towards the pit so the 
water will flow freely through it. 

The pump pit goes 12” below ground 
level. Since the pit must be watertight, 
cement the sides and bottom if you use 
blocks to build it. 

In the pit, a 300-g.p.h. submersible pump, 
kept cool under water, lifts the water 
through a hose to the top of the falls. (For 
a brochure on pumps, write Culver Craft, 
Box 381, Downey, Calif.) 

A good height for a pump house is 28”. 
Toenail four two-by-four posts to the foot- 
ing. Top them with two-by-fours over 
four-by-fours. The four-by-fours are for 
strength—the weight rests on them. 

The falls. Cement large, flat rocks on 
the bottom. Don't use all you have, though. 
You'll need some farther up for balance. 
For the lip of the lower-falls basin choose 
a flat, sharp-edged slab 5" or 6" wide. You 
can also use a piece of thick, colored glass. 
The lip should be level crosswise so the 
water will flow over it evenly. 

When rocks almost reach the pump- 
house roof, enclose the pit at front (be- 
hind the rocks) and sides with 1" boards. 
Leave the back open for access to the 
pump. 

The lip for the upper falls doesn't have 
to be as level or sharp-edged as the lower 
one. The opening should be about 4" wide. 
In back of the lip make a large watertight 
basin of stone and cement. Leave a gap at 
the rear—for a key rock that will fit in, 
yet leave a space for the X" hose from the 
pump to slip under it. Cement in the rock, 
but take it out before the cement hardens. 
Snugly fitted in with plumber's putty later, 
it will be removable, so you can get into 
the basin to clean it out. 

The pond. Make it any size or shape, 
but keep it in proportion to the falls you 
build. Use wire mesh to line the pool, and 
tamp the cement through 2" thick. 

The pipe should enter about halfway 
between the water surface and the bottom 
of the pond-this keeps most sediment 
out of the pipe. Place an elbow on the 
end of the pipe, the open end downward 
and covered with a wash-basin strainer. 

Build a low wall, or a flat apron, of 
rocks or brick around the pool. Add water 
plants, maybe a few fish. Then sit down 
and listen to the cooling trickle. [^B 


PERSONAL-USE REPORT: 


The 
Routermatic 


By R. J. De CRISTOFORO 


W.. can you do with a 


Routermatic? At $6.95, this 
attachment for an electric drill 
certainly was not designed as 
a substitute for a high-speed, 
high-powered portable router. 
Nevertheless, at that price it 
can be a useful addition to a 
home shop. 

A metal band clamp secures 
it quickly to the drill body. A 
screw provides vertical align- 
ment of the drill, and there are 
ample adjustments for depth 
of cut and edge guidance. Re- 
move the lower part of the ac- 
cessory and you can still use 
the drill for its normal drilling 
functions. 

The speed and power. of the 
drill you use has much to do 
with the results you get. Re- 
member that a router revolves 
much faster than a normal 
drill. Practice on scrap wood 
to get the feel of cutting with 
a router bit at low speed. 
Compensate for lack of speed 
by a low rate of feed and by 
making repeat passes on deep 
cuts and you'll find the Rou- 
termatic satisfactory. 

The photos show three jobs 
for which I used the tool. 
You'll undoubtedly find other 
uses for it. Comp-Tool, Inc., 
355 Prospect Rd., Ashtabula, 
Ohio, makes the Routermatic. 
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Big knobs at front and rear allow handling like hand plane. Edge- 
distance guide, in use here, keeps groove parallel to edge of work. 


Conventional router cove-bit was used by feeding slowly. Note 
clean cut at left. Edge-distance guide will also control rabbet cuts. 


Routing out door-hinge mortises is a simple job, since the cut 
is usually so shallow it can be made without follow-up passes. 


iam HOME IMPROVEMENT 


You 

Can't Beat 
SLATE 
Underfoot 


Slate is a long-time favorite for porches 
and patios. This is a scene out the front 
door of author's home in California. 


It's easy to put down, looks 
good, and lasts just about 
forever, indoors or out 


By DARRELL HUFF 


F. floors and hearths, indoors and out, 
Ive found slate an unbeatable do-it-your- 
self material. On how many other home 
improvements can you save 90 percent of 
the cost by doing the job yourself? 

Natural slate makes a handsome, rich- 
looking floor. It should—at $4 or more a 
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Slate has recently moved indoors, too, in some of the better 
homes on the West Coast. Slate on the floor of the dining 
room of author's home contrasts nicely with the carpet beyond. 


square foot, laid by hired talent. But vou 
can bring it off at about 50 cents a foot 
when you lay it vourself. 

The slate at your building-supply dealer's 
will probably come, as ours on the West 
Coast does, from Vermont. Of the two 
color types, gray-green and blue-gray, I pre- 
fer the greenish. Besides seeming softer, it 
shows dust and footprints less. 

The usual way to lay slate is in a bed of 
cement mortar about A" thick. But to the 
surprise of people who have done a lot of 
slate work, I have proved that slate goes 
down nicely in mastic. This is an especially 
simple way to do the work over a wood or 
plywood floor, or where it is important not 
to add a lot of thickness. One drawback— 


Begin by laying out slate, leaving adequate 
space between the pieces for mortar joints. 
Mark the pieces for cutting, using any sharp tool. 


Slate nibbler is a hinged cutter in slotted steel. 
Its action lets you make curves and inside- 
corner cuts as easily as you make straight ones. 


> 


v 


Slate grinds and polishes readily. Swirlaway 
disk sander in an electric drill, as above, makes 
the task easy. The job can also be done by hand. 


it takes quite a bit of it to produce a level 
job when the slate is irregular in thickness. 
This adds enough to the cost to rule it out 
for big jobs. 

Selecting the slate. Having made your 
basic decisions-where, how big, color, 
method—you'e ready to buy your slate. 
For a small job, you'll save time by choos- 
ing the pieces individually for easy fitting. 
Begin with straight-edged pieces for the 
edges. Choose the rest for approximate fit. 

If you're using the mastic method, select 
slate for thickness as well. Choose pieces 
of average thickness—about X"—and avoid 
the occasional ones that taper. 

Although many wallboard mastics will 
do, the safest choice is ceramic-tile cement, 


With location of each piece marked and slate re- 
moved, spread mastic on clean floor. Or place 
portland-cement mortar to make bed 34” thick. 


at $4 to $7 a gallon. I find that a gallon 
covers about 50 square feet. 

On a big job, such as a porch, I can save 
if I order my slate by the ton. In my area, 
this costs $180 compared with 10 cents a 
pound for smaller amounts. A rather gen- 
erous estimate is five pounds for each 
square foot to be covered. 

Surprisingly, the biggest part of slate in- 
stallation is selecting the pieces and arrang- 
ing them on the floor. The idea is to get 
uniform mortar joints with minimum cutting. 

To mark the slate, slip one piece under 
the other and scribe with any pointed tool. 
Cutting is often done with a cut-off wheel 
mounted on a circular saw, but I prefer a 

Continued 
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With mastic, you need mortar for grouting. Mix 
it thin enough to pour. When you lay slate in 
mortar, enough will usually work up to fill joints. 


slate nibbler, which you can probably rent. 

When you've arranged and cut the pieces 
for about 40 square feet, mark the floor 
around the slate with a heavy pencil or 
crayon, Then move it out of your way. 

Mortar method. To lay slate in mortar 
over a concrete slab. mix a rich mortar, 
using two or three shovels of sand to one of 
portland cement. For a small job, the con- 
venience of packaged dry-mix mortar is 
worth the extra cost. Mix and chop with a 
hoe, using enough water to produce a 
smoothly plastic mortar. 

Toss a trowelful of mortar where the first 
piece of slate is to go. Spread it to a 
thickness of about 5". Plop your hunk of 
slate down onto the bed of mortar. Check 
it two ways with a level, pushing down as 
necessary. Make adjustments in level by 
placing a block of wood on the slate and 
swatting the block with a hammer. Or tap 
the slate with a rubber mallet or the rubber 
grip on the handle of an all-steel hammer. 
Level each slate to those around it. 

When you've completed the area, level 
off the mortar between the slate pieces. A 
putty knife works fine. Give the mortar an 
hour or two to stiffen and then smooth it 
off more accurately. Clean up spilled mor- 
tar as well as vou can without disturbing 
the joints, but save final clean-up until sev- 
eral hours later. Any mess you miss can 
be removed next day with steel wool. 

Mastic method. Most of the procedure is 
the same for laying slate in adhesive. With 
slate cut, position marked, and stacked 
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Use a putty knife or similar tool to bring the 
joints to the level of the slate. Smooth again 
after an hour or two, and clean up any excess. 


aside, spread mastic on the clean, dry 
cement or wooden floor or subfloor. If any 
slate is thinner than the rest, build up a 
thicker layer of mastic for it. It’s best to 
hold the mastic back from the edges of each 
piece of slate. This allows space for the 
mortar to key better when you grout. 

For the small amount required for grout- 
ing it’s simplest to buy dry-mix mortar. Stir 
it with water to the consistency of very 
heavy cream, Dampen the joint spaces with 
a sponge and pour in the mortar. Poke 
with a putty knife to make sure the mortar 
fills under the edges of the slate. Then pro- 
ceed with the smoothing and clean-up. 

The floor will be usable by the next day, 
but the slate will have a somewhat whitish 
look. Mopping with plenty of clean water 
will help this. To make the floor look even 
better, mop it, let it dry, and then apply a 
slate dressing. 

You can buy this in several types. I 
used a heavy, or varnish, variety on my first 
hearth. Until it wore off over the months, 
this gave altogether too much shine for my 
taste. So now I stick to the penetrating 
type that you can’t see; it just gives the 
slate a clean and pleasant glow. The kind 
I use is called Hornlux; it’s sold nationally 
for use on terrazzo. You just brush or wipe 
it on generously, let it soak in for 15 min- 
utes, then wipe off as much as you can. 

Other than mopping when dirty, this 
treatment once or twice a year is all the 
care a slate floor needs. That’s just one of 
the reasons I think you'll like yours. us 
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Make an alignment tool that eliminates tap breakage 


Tapping in a lathe or drill press gives alignment. But spindle 
drag makes you lose the feel of the tool, and you're likely to 
break the tap. Here is a tool that holds the tap true, yet lets 
you turn it freely as shown in the photo (right). The tap ro- 
tates in a bushing held by the chuck. When power-tapping, the 
hand wheel slips in your fingers if the tap jams. Make it from 
a tap wrench. Discard the handle crossbar, and drill a center 
hole in the top end. Mount the wrench in the lathe and turn 
down the shank as shown in the drawing above. The hand 
wheel and bushing complete the tool. 

S. L. Watton, White Plains, N.Y. 
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Short Cuts 
for 
Machinists 


How to make a tiny socket 
wrench for model work 


Fit a handle on a small, hol- 
low-head setscrew, and it's a 
fine wrench for the little hex- 
head cap screws used for mod- 
els. File or grind flats on the set- 
screw as shown, cut a loose-fit- 
ting slot in a rod, and solder 
them together. To get greater 
torque, bend the end of the rod. 
L. W. Smits, Washington, D.C. 


Modify a lathe dog to make 
a lathe steady-rest 


Eliminate chatter when turn- 
ing or cutting-off long, small- 
diameter work by using a 
straight-tail driving dog as sup- 
port. Use a dog with an opening 
that will fit over the tool post on 
your lathe, and press a bronze 
sleeve over the end of the tail as 
shown at left. To use it, first 
make a cut as wide as the bronze 
sleeve; then clamp the dog over 
the tool post so that the sleeve 
bears on the work directly over 
the tool bit. 

F. L. Rusu, Columbus, Ohio 
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BEST FINISHES FOR WOOD: 


Sanding Is the Start 


A belt sander not only works fast on flat surfaces, 
but the front roller of many models is forward of the 
housing. This makes it handy for difficult, tedious 
smoothing of curved end-grain areas, as above. 


` 


tino" 2 ^ 


A useful power sander for finishing is one that 
sands orbitally for rough work, shifts to straight- 
line action for final smoothing. Shift lever is re- 
movable so it won't interfere in close quarters. 


Power tools will take care of much 
of the final smoothing of wood. 
But don't skimp on hand work 


By JACKSON HAND 


T... is no such thing as a good wood 
finish over a poor sanding job. Once the 
old paint or varnish has been removed—or 
when you're ready with a new project— 
you'll find that a few tricks and techniques 
make sanding go more quickly. Take pains. 
Never touch a paintbrush to wood until 
there is nothing left that could be improved 
in smoothness and contour by sanding. 

Do as much of the sanding as you can 
with mechanical sanders. On most flat sur- 
faces and many that are curved, a power 
sander will take you to the point where 
only some of the finishing touches must be 
done by hand. This is particularly true of 
sanders with straight-line action—a careful- 
ly used belt model or a straight-line vibra- 
tor type. 

Disk sanders and orbital models are best 
for relatively rough work, since their round- 
and-round motion violates, for at least half 
of each cycle, the old and proven law that 
you must sand with the grain. Some of the 
new models (Black & Decker, Sears, Roe- 
buck, and others) are dual-action. As the 

Continued 


HOW TO CHOOSE THE RIGHT SANDPAPER 


For this use ees pick one of these designations « «+ with this backing 
Grit Grade Word 

number number description 
Rough sanding b 
and shaping 80 ei 1/0 Medium D 
Preparatory sanding | í 
on hardwoods | 120 3/0 Fine c 
Preparatory sanding | 100 or 2/0 Fi A 
on softwoods | 120 3/0 ine 
Finish sanding 6/0 to Very fine A 
on hardwoods 8/0 Extra fine 
Finish sanding 
on softwoods «1 Very fine 
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That Makes the Finish 


CLOSEKOTE 


GARNET 


PAN 


What you can learn from the back of a sheet of sandpaper 


Some people pick their sandpaper by rubbing a 
thumb over the grit. It's easier to read the back of 
the sheet. Numbers above show what to look for. 

(1) The words “open coat” signify open spacing 
between particles of grit, so the paper won't clog so 
rapidly. (2) Aluminum oxide is a man-made grit, 
very hard, sharp, and long-lasting. (3) These are 
grit-size designations. (The circular insets show the 
grit on the face of the corresponding paper.) Some 
manufacturers use the number only, some use num- 
ber and grade, and in some cases only a descriptive 
word is used. The letters A, C, or D on the sheets 
indicate the stiffness of the paper: A (thin and soft) 
is for fine grits and careful work. The C and D pa- 
pers are progressively stiffer—and tougher, for 


preparatory work. (4) Garnet is a natural grit com- 
parable to aluminum oxide, preferred by many of 
the finest craftsmen. It usually comes in the finest 
grades you can buy for use on wood—up to 10/0. 
(5) Finishing paper is the term used to designate a 
class of soft-backed sandpapers, intended for fine 
sanding and for scarifying between coats in multi- 
ple-coat finishes. Cabinet paper is the term for 
heavier grades. (6) Flint paper is made from an in- 
expensive natural grit which is slow-cutting, quick 
to wear out, and quite generally useful only for 
clean-up work in which its cheapness encourages 
you to throw it away as it clogs. (7) The opposite 
of open coat. Particles are close together, and fill 
faster. This is less useful on wood than open coat. 
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Finish end grain with very fine pa- 
per. Sander block here is a big 
dowel, slightly tapered so its vary- 
ing circumference makes it fit. 


catalogue says, “Do preliminary sanding 
with fast-cutting orbital action . . . turn key 
and straight-line sand for a really fine finish.” 
Pick the right sandpaper, whether you 
work with a machine or by hand. With belt 
sanders, you are usually limited to about 
3/0. With pad styles, you can use any grit, 
since they are usually engineered to take 
efficient sections of standard sandpaper 
sheets. The kind of grit, the kind of pa- 
per backing, and the spacing of the grit on 
the paper are the three things to consider 
when you pick the abrasive for the job. 
Which grit? For work on bare wood, 
there are three kinds, labeled on the back- 
ing: flint, garnet, and aluminum oxide. 
Flint has only one virtue. It’s cheap. Also, 
it’s dull, slow-working, quick to wear out. 
You can barely scratch woods like rock 
maple or oak or walnut with it. It has no 
place in fine finishing except as a clean-up 
material. Use it to rub away surface dirt, 
resin, gummy residue. When it fills, be 
quick to discard it and use a new sheet. 
Garnet and aluminum oxide are virtual- 
ly identical in performance. It is easier to 
find garnet in grits finer than 220, although 
not all stores carry these extra-fine grades. 
Aluminum oxide (a man-made abrasive) 
may have a slight edge in cutting speed 
and durability. Many fine craftsmen, how- 
ever, prefer garnet for final sanding. 
Paper backing. In principle, the coarse 
papers should have a heavy backing. Finer 
grades, intended for more delicate work, 
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On a large project with moldings, 
you save time by making a special 
sanding block to avoid sanding the 
moldings out of shape. 


Sanding cords and ribbons coated 
with abrasive (usually emery) 
make the work easier in such 
places as this bamboo turning. 


need a thinner, softer backing. Normally, 
you get the right backing without thinking 
—makers strive for the right combination. 

You can check it out easily enough. On 
the back of the paper, look for the letters 
A (thin and soft), C, or D (progressively 
stiffer). The 3M papers carry labels such as 
“A wt." Behr-Manning designates grit and 
backing together, as “120-C.” In addition, 
papers with light backing are often called 
“finishing,” while those with heavier paper 
are called “cabinet.” Generally, all flint 
papers, fine or coarse, have the same back- 
ing—a grade of paper less durable than that 
used for garnet and aluminum oxide grits. 

Abrasive spacing. Among garnet and 
aluminum oxide papers, you have a choice 
between open coat and closed coat—which 
refers to the spacing of the grit on the pa- 
per. Open coat has grit over as little as 70 
or 50 percent of the paper—and that is all 
you need. This paper has more life be- 
cause of the open spaces. When they fill 
up with dust, release it by whacking the 
paper over the corner of the workbench. 

Open-coat papers are usually in grades 
80 and finer. Coarser papers need to be 
more rugged and tend less toward clog- 
ging, since there is naturally more space 
between particles of abrasive. 

Flint papers are not designated open 
coat or closed coat. 

Some special nonfilling papers are avail- 
able (an example is Behr-Manning's No-Fil 
garnet). These have extra-wide spacing 


Steel wool is the natural work- 
mate of sandpaper. Good smooth- 
ing trick: Use steel wool backed 
up by masking tape doubled. 


between grains, plus a pattern of graining 
that gives a very smooth surface on wood 
without undue filling. 

How fine? The 120-grit-called “fine” 
and also 3/0—is about as fine a paper as 
you need for large, uncritical areas such as 
floors and paneling, and for more critical 
areas that are to be finished with enamel. 

For fine work, to be finished clear or 
with a stain plus a clear topcoating, 220 
is essential, and finer than that is used by 
the more demanding workers. This means 
you may have to heckle your dealer a little 
for a special order of 240, 280, 320, or 400 
garnet. Constantine's catalogue shows 240 
garnet as the finest; Craftsman's Wood 
Supply shows 280. The industry considers 
anything finer than 220 "industrial." 

Toward the coarse end, you soon reach 
a grit that may roughen more than it 
smooths. At about 80 grit-even 100—the 
only use for sandpaper is to shape the 
wood, or to remove a considerable thick- 
ness When this is the need, sandpaper 
may be the proper tool but chances are 
you need a rasp or a scraper or some other 
cutting tool. This is true, also, when you 
attack a very rough surface. Perhaps it 
should be planed or scraped before you 
turn to sandpaper. 

Best sanding techniques. Before you 
start to sand, wash the entire surface with 
a high-solvency cleaner such as Clean 
Woode or Liquid Sandpaper. A thorough 
wash-and-wipe with lacquer thinner is just 


Sand turnings with a shoeshine 
motion, using a narrow strip of 
sandpaper, Strengthen the paper 
with strips of cellulose tape. 


Sanding block helps maintain a 
level surface and uniform abra- 
sion. At edges, keep pressure on 
block rear so it doesn’t rock. 


about as good. This cleanup removes a lot 
of gummy residue from finish removal, dis- 
solves pitch, and takes away a lot of dirt 
that would clog the sandpaper and slow 
down the job. 

Start sanding with a 120 grit, and go 
over the entire project. Switch to a 220 
grit and go over it again. Strive for a uni- 
form amount of sanding on all visible areas, 
to avoid uneven “take” of the finishing ma- 
terials. 

Dampen the entire project liberally with 
warm water; let it dry completely. This 
may mean eight or 10 hours—or overnight. 

When the surface is dry, go over it very 
gently with 220 or finer paper. The pur- 
pose of this soaking with water is dual: 
First, it raises whiskers of grain and stiffens 
them slightly, so that the final sanding will 
cut them off. Second, it tends to bring up 
any depressions in the surface, so that final 
sanding gives smoothness plus levelness. 

Important: The water-wash is essential 
if you plan to use water stains, or the 
stain will raise and roughen the grain. 

Double-important: Do not use the wa- 
ter-wash on delicate, old, thin veneers, or 
they may loosen. 

Sanding blocks. Whenever possible, and 
this means nearly always, use a sanding 
block back of the paper. This is particular- 
ly critical on flat surfaces; without the 
block, the uneven pressure of vour fingers 
may force the sandpaper to cut deeper in 

Continued 
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Sanding block is made in minutes by gluing felt 
on a wood block. Be sure glue is spread smooth- 
ly, to avoid hard spots under the felt. Grooved 
edges make block easy to hold. Size blocks to 
take halved or quartered sheets of paper. 


soft-grain areas. (This danger is greatest 
when you sand any rotary-cut veneer— 
which means most paneling, and almost 
any pine or fir plywood.) 

The best sanding block is a felt-faced 
block of wood you make in minutes, or a 
solid felt block you can buy. The felt elim- 
inates any corners that might cut in, and 
prevents heat-up, which causes paper to 
clog. For carved, shaped, or curved areas, 
make a specially tailored block. 

When you reach the fine stages of sand- 
ing, take pains to avoid scratching the sur- 
face. Don’t use raggedly torn paper. Don’t 
use paper that is stiff. You can soften it, 
even the A weight, by running the back 


n i 
To sand crevice, fold paper double, 
then once more for an edge flexible 
enough to work into crack, yet 
spread out to sand adjacent wood. 
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Avoid rounding corners by hold- 
ing paper along edge of wood. 
Along other edge, lift paper so 
thumb presses it just to edge. 


Little-known trick blends a dent or gouge into sur- 
rounding area so smoothly it is hard to see. Place 
paper over blemish, then apply gentle finger pres- 
sure as you pull the paper out with the other 
hand. Move the pressure finger slightly as you work. 


over a slightly rounded edge, so that the 
glue cracks and the paper fibers lose some 
of their stiffness. Dampening the paper 
side slightly also tends to make it softer, 
less likely to scratch. But too much water 
will loosen the grit on all except waterproof 
papers not intended for work on bare wood. 
The basic advice experienced and 
thoughtful workers give to people learning 
the tricks of sandpapering is this: 
Sandpaper is a cutting edge. Use fresh 
paper that is sharp, so that it will cut. 
Worn-out paper just wears the wood, leav- 
ing fibers sticking up—not cutting them off. 
The more you sand with dull paper, the 
rougher the job gets. GE) 


When grainwise sanding is impos- 
sible, very fine steel wool used 
across the grain leaves scratches 
so fine you can barely see them. 


What’s New for Your Yard 
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Trimmer has double-edge cutter bar 

Here's a trimmer with cutting edges on both 
sides of its 16%” cutter bar. It's Rockwell's 54- 
pound Model 36, a new member of the com- 
pany's Green Line of lawn and garden tools. 
You get a wraparound front handle, a rear handle 
with a sliding power switch, and a pruning-saw 
attachment. The motor is housed in thermo- 
plastic. Cost: $34.88. 


Fit a Jisco auger into a shop drill 4” or larger 
and make 1A" holes up to 18" deep. The holes 
can be filled with fertilizer, gravel, or chemicals. 
They'll provide soil samples, or just aerate 
around your trees and shrubs. The $3 auger can 
also be used in a carpenter's brace. Johnson's 
Industrial Supply Co., 1941 Karlin Dr., St. Louis, 
Mo. 63131, is the manufacturer. 


Mulch your clippings instead of burning them 

Sears, Roebuck's Electric Leaf Mill reduces 
16 bushels of clippings to a bagful—a solution to 
disposal in communities where there are ordi- 
nances against burning. The organic material 
can be put to good use as compost. The $84.95 
mulcher has six cutting edges that grind your 
lawn trash as it’s poured into the hopper. Ten 
disposable plastic bags are $2.50. 


Turn your yard tractor into a sprayer 

The BlitzFogger 400 insect killer attaches to 
the exhaust of lawn and garden tractors. It uses 
exhaust gases to heat insecticide in the tank and 
send out a dry cloud. Gas-powered and electric 
units are offered. A gauge tells you how much 
insecticide is left. The unit comes with half-gal- 
lon tank, pipe fitting, and nozzle. Northern In- 
dustries, Milwaukee, Wis. Cost: $18.95. 
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im HOME IMPROVEMENT 


Bring Glamor to Your Yard 


T. contrast of white marble 
against a lawn—or against stone, brick, 
wood, or any number of materials—can add 
a rich, contemporary charm to your home. 

The rock border pictured here runs the 
length of a blacktop driveway, wrapping 
around a large spruce at one end and 
angling off along the footpath at the other 
end to form an interesting geometric shape. 
Many other treatments are possible. You 
may want to place chips along a fence or 
wall, along the side of the house, under a 
raised sun deck, or in an island in the mid- 
dle of the lawn. 

The improvement is fairly inexpensive. 
An 80-pound bag of extra-large chips (2%” 
average diameter) covers six to eight square 
feet and costs $2 to $2.50 in most areas. 
Smaller chips cost about the same, but 
cover slightly more area. The redwood 
two-by-fours used as edging average 30 cents 
a foot or less, depending on quality. 

Before vou start to dig, mark the shape 
of the marble-chip area with twigs or 
other markers pushed into the ground at 
intervals. Dig out all grass sod and a layer 
of dirt about 3" deep. Besides giving an 
attractive sunken effect, this makes it easy 
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Reverse shovel, or use a spade or flat-edge snow 
shovel, to make straight line along edges. Go deep 


enough to set two-by-fours flush with the lawn. 
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to run a power mower right up to the edge 
of the rock border. If you remove any 
shrubbery, try to dig out all the roots to 
eliminate unwanted shoots in the future. 

Lay down the redwood two-by-fours and 
mark them where they are to be cut. A 
miter box will assure a clean cut for right 
angles. For indeterminate angles, lay the 
two-by-four along one ray of the angle, 
visually bisect the angle, and saw along the 
bisecting line. Then turn the cut end of the 
two-by-four upside down for a mating joint. 

Dig out a little extra dirt along the edge 
where the redwood is to go. Lay the red- 
wood in place so that it is flush with the 
surrounding ground. Secure each joint with 
a couple of finishing nails. 

Rake the bed carefully until it is abso- 
lutely level, and then tamp it down with 
your feet. Remove all roots and weeds. 
Before laying down the marble chips, you 
can do some planting for added contrast. 

It pays to lay the chips individually, 
rather than to spill them out and spread in 
bulk; the chips cover more area, and they 
look neater. Buy a small quantity of smaller 
chips, too, and drop these into gaps left by 
the larger ones. 


Lay redwood two-by-fours in place and mark angles 


carefully before sawing. Nail the joints with finish- 
ing nails. Packed soil also holds the two-by-fours. 


with Marble Chips By ALEX MARKOVICH 


You can notch any two-by-four that must span a Laying down marble chips individually is the neatest 
root, rock, or other obstruction that can’t be moved. and most efficient way. Fit chips to leave minimum 
With the marble chips in place, notches won't show. gaps. Use small pieces to fill gaps that do remain. 
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Conversion rig shown above 
makes a forced-air heater 


do central cooling. The 
parts: a plywood plenum 
box (far left) to fit over 
furnace air-return opening; 
plastic duct connecting 
box to window air condi- 
tioner; and duct support. 
Plenum hole is cut smaller 
than duct (left) so air pres- 
sure holds duct in place. 


i 
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Cardboard box (left) wired to cold-air exit of window unit directs cooled air 
into duct. Window well (right) was enlarged to make room for the air conditioner. 


Central 

Air Conditioning 
with a 

Window Unit 


A do-it-yourselfer tells how he 
rigged his forced-draft heating 
system to cool his entire house 


By HOWELL M. BURKE JR. 


F.. eight summers now I've been cooling my whole 
house with only a window air conditioner set in a basement 
window. How? By hooking up a 20,000-BTU air conditioner 
to my forced-draft hot-air ducts and rigging the blower to run 
without the heater going into operation. By doing the installation 
myself, the job cost less than $400. 

To get the blower to operate without triggering the heating 
unit, I switched off the burner, set the main thermostat to a low 
temperature, and turned down the bonnet thermostat inside the 
furnace. (Some heating units in forced-draft systems have a 
“summer switch,” which lets the blower operate without activat- 
ing the heater.) 

To start the cooling, I dial the air conditioner to its coldest set- 
ting and turn it on. The cool air is fed directly to the forced-draft 
blowers through a plastic duct. When the house gets cold enough, 

Continued 
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I turn off the conditioner and stop the 
forced-draft blowers by switching off the 
furnace. 

Installing the air conditioner. I took the 
glass out of the window nearest the furnace 
and adapted the frame to fit the unit. (It’s 
important to have a window close to the 
furnace so the cool air can be easily ducted 
from the conditioner to the furnace blower. 
Break through the wall if there’s no win- 
dow near.) 

A plywood plenum box holds the plastic 
duct by the cold-air (return-air) entrance 
of the furnace. After removing the access 
panel, I measured the cold-air opening, 
then drew the pieces I needed on paper 
and cut them from %” plywood. 

The duct is a sheet of polyethylene, seam- 
ed on a sewing machine. It’s a foot or two 
longer than the reach from the air condition- 
er to the plenum box, and large enough to 
fit snugly in a quilting-hoop support. It’s 
attached to the air conditioner with a card- 
board box, the size of the cold-air exit, 
wired to the air conditioner. Foam-plastic 
strips placed inside the box hold the duct 
in position. 

The inner loop of the quilting hoop is 
slipped halfway through the inside of the 
duct; the outer one tightened over the out- 
side. Wires running from the loop to a nail 
in the joists overhead support the duct. The 
duct is held in the plenum-box opening by 
air pressure, since the opening is smaller 
than the duct diameter. 

If the duct doesn't stand stify inflated 
while the air conditioner is running, use a 
paper clip to slightly reduce the size of the 
tube opening at the plenum. 

If you have a two-story house, you may 
want to skip trying to cool the upstairs and 
concentrate on the main-floor living quar- 
ters. Do this bv closing the door and the 
ventilator openings of each upstairs room. 
Also, to keep warmer air from bleeding into 
the downstairs system, stick some cardboard 
over each air-return opening. 

Here are three tips for getting the best 
results from this system: 

* Keep all windows closed and leave the 
storm windows on for insulation. 

€ Start the rig about 10 in the morning 
on any day that's expected to be very hot. 
During a long hot spell, let the system run 
day and night. 

€ Prop open the door to the basement so 
that air can return to the conditioner to be 
recooled. 
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Here's a handy knife sharpener 


When a knife is dull and there's no sharpener 
around, you can make one. Glue fine emery 
paper to each side of a paint-stirring paddle, 
let it dry, and you're ready to sharpen. 

Ken ParrEnsox, Regina, Sask. 


Fit bumper protectors to your car 


These 7"-long black-rubber protectors from 
Volvo can be fitted to any guards. Just center- 
punch and drill three #44” holes 2%” apart down 
the center line of the removed guard. The pro- 
tector studs can be pushed through the holes 
(as shown above) and secured with the washers 
and nuts provided. You can also mount protec- 
tors horizontally on the bumper itself. Ask the 
Volvo dealer for part 277556 ($2.15 each). 

A. Markovics, Ardsley, N.Y. 


SHORT CUTS AND TIPS 


FROM PS READERS 


Built-in tackle boxes 
end rummaging around 


You can select the plugs you 
need at a glance and get them 
out easily by building tackle 
boxes into your boat. Simply 
install metal boxes on top of 
the storage cases behind the 
seats, as you see here. Cover 
the boxes with transparent 
plastic lids hinged for easy lift- 
ing—and tackle selection. Screw 
the hinges to the back of the 
boat seats. 

HANK BRADSHAW, 
W. Des Moines, Iowa. 


Keep friction tape from drying out 


Friction tape wrapped in waxed paper stays 
fresh, so don't make the mistake of discarding 
the wrapping in which a new roll of tape is 
packed. After each use, take time to rewrap 
the tape and put the package back in the box. 

G. S. McCrea, Anacortes, Wash. 


Turn your hammer into a bush-hammer 


With a crutch tip and a dozen %” round con- 
crete nails, your hammer can be adapted for 
use as a bush-hammer. This fast-cutting tool 
will chip concrete down a fraction of an inch, 
or remove the thin layers of concrete hardened 
on mixers and other equipment. Drive the nails 
through a 1”-diameter rubber crutch tip; then 
force the tip over the head of your regular 
hammer. It's easily removed when not in use. 

R. L. Pairs, Salt Lake City, Utah. 
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Holding small parts for sanding 


Ever find yourself in a sweat when you have 
small parts to sand that are too small to hold 
easily? The method illustrated in the above 
photo will speed the job and do it efficiently as 
well. Fasten a large sheet of sandpaper, face 
up, to a large board or to the top of your work- 
bench with a thumbtack at each corner. The 
small parts to be sanded are then placed on this 
sheet of sandpaper and sanded as shown here. 

Ken Patterson, Regina, Sask. 
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New Accessories for 


Instant reversing device 
reduces drill speed 


Chuck the Revers-A-Drive 
in your drill, grip the bottom 
half, and squeeze the drill trig- 
ger; youll get an 11:1 speed 
reduction on the drive shaft of 
the attachment. The reduced 
speed and increased torque let 
you drive screws and nuts, tap 
steel, and drill masonry. Grab 
the top ring on the attachment, 
and the shaft reverses instantly 
and turns at a 4:1 speed reduc- 
tion. This lets you remove 
screws or nuts, back out taps. 

The gears and housing of the 
drive are made of a tough plas- 
tic. It comes with bits for driv- 
ing slot- and  Phillips-head 
screws, and an adaptor for 
wrench sockets. Warren Dado 
Tool Co., 28572 Wildwood, 
Farmington, Mich. 48024, sells 
it for $9.95. 


A flexible shaft and a rotary drum rasp 


Here are two new accessories that will add to the long 
list of jobs you can do with a portable electric drill. One 


is the 40" flexible shaft shown above. Its X" Jacobs 
chuck holds small drills, grinding wheels, wire wheels, 
rotary files, and polishing and sanding heads. With the 
drill in a holder, the shaft gives you the control needed to 
do fine work. Cost: $12. 

The other accessory is a drum rasp that cuts, shapes, 
and forms wood, wallboard, and plastic. It comes in 
three sizes, each with a 1%”-long cutting surface. The 
X"-diameter one sells for $1; 14”, $1.50; 2", $2. Both are 
made by Coastal Abrasive and Tool Co., 42-33 Northern 
Blvd., Long Island City, N.Y. 11101. 
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Reverse drive— 
hold top ring. 


Cutters bevel or round corners 


These two jobs, normally done on a 
jointer or shaper, you now can do with 
an electric drill. The bevel cutter ad- 
justs to make accurate 45-degree bev- 
els any width from 2” to js". It 
cuts wood, plastic, and soft metals. 

The radius cutter comes in three 
sizes: for X"-, j&"-, and A"-radius 
cuts. 

The bevel cutter sells for $1.98, the 
radius cutters for $1.49 each. Arco 
Tools, 421 W. 203 St., NYC 10034, 
makes both accessories. 


Your Drill | 


i Four guides make pilot holes for any screw 


A single setscrew adjusts to give the right size pilot 
hole for the screw thread and body, as well as the 
amount of countersink or counterbore you want. Four 

ia sizes take care of screws from size 5 through 13, flat 
or round head. They're $2.19 each, except for the 
largest screw guide, which is $2.35. P & C Tool Co., 
Box 22066, Portland, Ore. 97222. 


How it works: It's a double planetary-gear sys- 
tem. Power-input shaft drives a %”-diameter 
sun gear with three %” planet gears—one con- 
nected to a 1"-diameter sun gear with three %”- 
diameter planet gears. Each planetary system 
runs in a ring gear on inside of housing wall. 
With input shaft turning clockwise, holding ring 
gear on input end makes output shaft turn 
counterclockwise; holding ring gear on output 
end makes output shaft turn clockwise. 


Abrasive disk cuts, grinds metals 


Designed especially to work at drill 
speeds, the No. 52A Rex-Cut won't load, 
glaze, or build up heat. Its attached 
drive spindle fits any 4” drill chuck. The 
new abrasive disk sells for $1.98. It's 
made by United Cotton Products, 73 
Martine St., Fall River, Mass. 
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A Car-Top 


By JACK PAYNE 


W.. this boat, there’s no trailer to 
tow, no car crowded with vacation gear. 
Turned turtle on a station-wagon roof, it fits 
neatly over your fishing and camping equip- 
ment, offers little wind resistance, and pro- 


EZRA 12'PINE, KNEE 
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Boat for $20 


tects everything against weather and theft. 
Want to go fishing? Just dump your gear 
in the boat and roll it down to the water 
like a wheelbarrow. 

I built mine in two weekends for less 
than $20, not counting oars, fiberglass seam 
tape, and paint. 

Here’s how you build it: Cut the two 


DENE PROJECTS 


sides, transom, and bow from one of the 
/-by-10' sheets of 4” plywood. Lay out 
the parts as shown in the cutting plan. Put 
the best surface on the outside of the boat. 
The chines, bow frame, and side supports 
are edge-grain fir flooring 1” thick; the 
transom frame and the keel are the same 
flooring ^4" thick. Rip the groove off the 
Continued 
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Up-ended, boat covers its own roomy carrier. Motor 
and camping gear ride protected from weather. 


1" flooring, then rip a 2"-wide strip. Save 
the piece with the tongue on it for making 
the rub rails. 

Assemble separately the five sections— 
side, bow, transom, and center-frame sec- 
tions—as shown in the drawing. For fram- 
ing the transom, use 3"-wide boards ripped 
from ^4" flooring. Notch the frame for 
the chines, but not the plywood. Add the 
plywood gussets. Assemble everything with 
waterproof plastic-resin glue and copper 
boat nails. After the sides and chines are 
glued, add a 1"-by-2" upright and a gusset 
at the joint in the chine about 2’ back from 
the bow. 

When the glue has set, put all the sec- 
tions together this way: Coat the mating 
edges with glue, attach the two sides to 
the transom, and clamp the center frame in 
place. Then bend in the sides and clamp 
them to the bowpiece. Nail everything 
tight. 

Turn the hull bottom-up, and plane and 
sand flush all joints to get a tight fit against 
the bottom. If you want more strength, 
and don’t mind if your boat will weigh a 
few more pounds, use %” instead of 4” ply- 
wood for the bottom. 

Get the sides square. When you put on 
the bottom, get the sides square by mark- 
ing the center of the bow, center frame, 
and transom so that the marks are visible 
from inside the hull. Draw a line down the 
center of the plywood bottom. Align these 
marks when you glue on the bottom. 

First line up the transom and drive one 
nail through the bottom into it. Do the 
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Righted, it rolls like a wheelbarrow to launching site, 
gear inside it, light and easy for one to handle. 


same on the center frame, then on the bow. 
Nail every 3" around the sides, bow, tran- 
som, and center frame. Cut off the excess 
plywood, and plane and sand the edges. 

Glue and screw the keel in place, add the 
rub rails, transom knees, seat cleats, and 
seat boards. Make the center seat remov- 
able to get more room under the boat when 
it's in place on the car-top rack. Do this 
by using steel pins as shown in the drawing 
to hold the seat against the cleats. 

For extra-tight seams, cover them with 
4" fiberglass tape. Handles on the bow and 
an old grocery-cart wheel make the boat 
easy to transport. Give the boat a coat of 
marine paint. 

Make the car-top carrier by bolting the 
X" plywood platform to a couple of carrier 
racks. Cut the pieces to fit snugly inside 
the hull. Blocks on the carrier bars let you 
tilt up the boat from either side to get at 
the gear inside. Put large grommets in the 
hold-down straps for a padlock. Hs 
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MATERIALS 


2 panels !4"x4'x10' ext. fir plywood (sides, 
bow, transom, gussets, bottom) 

1 panel 1 "x4'x8' ext. fir plywood (carrier rack) 

4 pcs. 1"x4"x10' fir flooring (chines, bow and 
center frames, ribs, seat cleats, rub rails) 


2 pcs. 5/4"x4"x10' fir flooring (keel, transom 
rame, and knees) 


1 pc. 1"x12"x4/' pine (center seat) 
6 pcs. 1"x4"x41/' pine (bow and stern seats) 
1 pc. 5/4"x12"x1l' pine (motor-support block) 


Misc: waterproof glue, copper boat nails, 
wheel, steel angle straps, flat steel straps, 
pipe, hand grips 


Special 
New Tools 
for 
Special 
Jobs 


For electricians. Cut flex, thin- 
wall, wire mold, and tubing 44” 
to 1" in diameter using the 
hand-held Flexmaster. With its 
spiked tip anchored in a stud, 
it clamps down on material to 
be cut. The maker is Price and 
Rutzebeck, Box 30, Hayward, 
Calif. Price: $31.95 


For air-conditioning mechanics. This ratchet wrench For electronics workers. Use heated blades to cut 
fits 14" and 5/16" square valve stems on air-con- nylon and plastics without pressure. You get one 
ditioning and refrigeration systems. A pawl lets you angled blade and one curved blade with the Hot/ 
reverse the ratchet action without removing the Blade unit. Macdonald and Co., 213 S. Brand Blvd., 
wrench from the work. It sells for $3.95. K-D Mfg. Glendale, Calif. 91204, is the maker. A 6’ cord and 
Co., 526 N. Plum St., Lancaster, Pa., makes it. plug are included in the $9.25 price. 


For industrial shops. The Air 
Master pneumatic saw (left) 
uses hacksaw blades up to 24" 
in length. It weighs 51/5 pounds. 
Bottled nitrogen or air will run 
it. Blade stroke is 134". You can 
regulate reciprocations from O to 
1,100 a minute. Blade and cut 
are cooled by air and oil. McCul- 
loch Corp., 6101 W. Century 
Blvd., Los Angeles, Calif. 90045, 
manufactures it. 


For rock hounds. Hold one end of 
this forged, tempered bar (right) 
and you have a gad point. Hold 
the other and you have a 90-de- 
gree angle for prying. Both faces 
on the pry end are polished so 
the bar can be driven either way. 
The 18"-long bar is forged in the 
shape of an | beam and weighs 
22 ounces. The Gad-Pry bar costs 
$3.49. Estwing Mfg., Co., Rock- 
ford., IIl., makes it. 
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For 
Thrifty 
Shooting, 
Try a 
BB Trap 
Range 


By PHIL McCAFFERTY 


The targets fly apart when hit, but are re-usable. You fire at them with a 


| o — hitting 4" targets sailing up 
in front of you with a BB gun may seem a 
feat reserved for expert shooters. But with 
a new trap range and an aiming technique 
known as "instinct shooting," it is surpris- 
ingly easy. It’s also a challenging, low- 
cost sport that's great fun. 

To test the new trap and the instinct 
idea, we used two BB guns calculated to 
make every man who owned an air rifle 
as a boy feel sure he was born too soon. 
These guns, however, are hardly for the 
tin-can potshotters—-they're for adults. 

The range set is not unlike the gear used 
by shotgun trapshooters. You get an ad- 
justable spring-operated trap mounted on a 
sturdy bench and seat, 25 "break-away" 
targets, and a knockdown canvas “trap- 
house." A screen over a tubular-steel frame 
protects the trap operator from stray BBs 
and hides his actions from the shooter. 
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Pigeons that come back for more. A hit 
anywhere on the break-away target pops 
the dimple-edged disk out of a shallow 
groove in the rim. The pigeons are col- 
lected after a round of shooting and quickly 
reassembled, so the sport's only running 
cost is BBs—about a nickel a hundred. In 
our test, repeated hits failed to mar the 
plastic or cause wear at the joints. The tar- 
gets will become stiff in very cold weather, 
taking a set, but warming restores shape. 

The trap equipment is sturdy and well 
made. The screen requires time and pa- 
tience to assemble. It tends to blow over in 
a high wind, without anchorage, and is 
designed to deflect BBs from a spring- 
powered gun only. It will need protective 
backing with a sheet of plywood or hard- 
board if you plan to use the setup with a 
CO, or pump-up gun. It should not be 
used with rifles or shotguns. 


Break-away targets (above) are re-usable over and 
over. Outer rim and contrasting-color inner disk are 
of tough, pliable plastic. Daisy's new BB guns (for 


Model 26 Remington .22-caliber slide-action re- 
peater and the 1894 Winchester lever-action carbine. 


new technique called "instinct shooting" 


Instinct shooting isn't a cure-all for the 
inept, of course, but I found it a surpris- 
ingly effective way to shoot after a couple 
of hours. Like any sport, it takes practice 
to become really good. 

Breaking all the shooting rules. Conven- 
tional shooting rules—aside from those for 
basic safety—are ignored when vou “shoot 
by instinct." Forget about controlled breath- 
ing, leading the target, and squeezing the 
trigger. Just position the gunstock snugly 
against your cheek, concentrate on looking 
at the top of the target, and shoot with 
both eyes open. Pretty soon it becomes as 
simple as pointing your finger. In practice, 
you can actually see the BBs in flight and 
correct your technique accordingly. 

Instructions for learning the technique 
come with the trap range, which sells for 
$29.95 at sporting-goods and hardware 
stores. The range, and an indoor stationary- 


target setup ($12.95), are made by Hamlin 
Products, 2741 Wingate Avenue, Akron, 
Ohio 44314. The Daisy Manufacturing Co., 
Rodgers, Ark. 72756, also has a free, well- 
illustrated brochure on instinct shooting. 

The guns we used were Daisys new 
"Spittin Image" replicas. The '94 Win- 
chester replica is a 40-shot repeater with 
adjustable buckhorn sights and an operat- 
ing hammer that provides a safety. Half 
the cocking effort is made by opening the 
lever, half when the lever is closed. BBs 
are loaded just like the cartridges in a 
.30-30—through a side-loading port. 

Like the original, the replica of the Rem- 
ington Model 26 takes ammo through a 
tubular magazine under the barrel, holding 
about 45 BBs. This one cocks half on 
pumping the foregrip forward, half on the 
return. A crossbolt safety and take-down 
barrel add to the realism. 
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4 NEW SAWS FOR HOME SHOPS 


Now you can buy dado blades for Sears, Roebuck 
electric circular saws. Bolts (a variety of which are 
included in the dado sets) make the application pos- 
sible and give you added shaft length or diameter 
where needed. All of Sears current Craftsman models 


An orbital-action blade on this sa- 
ber saw makes for faster cuts and 
longer blade life. Rockwell's Model 
348 is powered by a three-amp 
motor. A built-in light cuts shad- 
ows, and a blower keeps the cut- 
ting line clear. The 17-square-inch 
base tilts 45 degrees left or right. 
Maximum cutting speed is 3,500 
strokes per minute. You can make 
plunge cuts, too. With blade, base 
insert, and wrench—$44.50. 
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The Blitz reciprocal saw with 114” 


cutting stroke handles 
crosscutting, scrollwork, pocket 
cuts. Its metal shoe adjusts for 
cuts in six directions through a 45- 
to 90-degree arc. Blades are se- 
cured with Allen screws. The saw 
will take a blade-guide insert to cut 
Plywood. Other features: flush cut- 
ting, a blower to clear the blade. It 
costs $44.95. Portable Electric 
Tools, Geneva, Ill., makes it. 


ripping, 


1$" to 9/16". 


will take the blades. The 354” set, shown in use 
above, includes two 14” chippers, one 1/16” chipper, 
and two Ys" outside cutters. Width of cuts runs from 
Maximum depth of cut is 9/16". 


The dado set sells for $12.99. 


A choice of three speeds is offered 
on Black and Decker's Model U-256 
saber saw: 3,000 strokes per min- 
ute (normal wood cutting); 2,500 
(precision wood cutting and soft 
metals); and 2,250 (tile, hard 
metals, laminated plastics). The 
shoe tilts for bevel cutting. A 
blower clears your cutting line. Rip 
fence, circle cutter, four blades, 
Allen wrench, and wrench holder 
come with the $39.99 unit. 


Forms with half-lap corners turn out concrete edg- 
ing blocks in 24 hours. Stack the blocks to cure. 


How to Put 
an Edge 
on Your Lawn 


Save time and energy in lawn upkeep 
by installing barriers to stop grass from 
spreading into flower beds and borders. 
Edging will add an attractive appearance 
to your lawn, too. There are plenty of ma- 
terials you can use to make your edging— 
bricks, concrete blocks, wood. There’s also 
a variety of commercial edging around. To 
put in wide barriers, use a sharp spade or 
trenching shovel to ditch along the edge. 
For slipping in a narrow edging, cut a slit 
with a spade.—Jackson Hand. 


Here’s how to create a new border. Slip hardwood 
strips, impregnated with wood preservative, in slit. 


Place blocks in ditch and backfill as you go. Their 
broad top provides a track for lawn-mower wheels. 


Corrugated steel is good for fairly intricate shapes 
and curves. You buy it in rolls about 4” wide. 


Short lengths of tongue-and-groove wood, set as 
shown, look fine. Use redwood, cedar, or cypress. 
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im HOME IMPROVEMENT 


Outdoor Wiring 


New low-voltage wiring kits 
let you do the job yourself 


By JERRY PARKER 


T... a big new development in out- 
door lighting just made to order for do-it- 
yourselfers-systems that operate on a 
harmless but highly efficient 12 volts. 
These cost less to buy and operate than a 
110-volt system, and they are easier to in- 
stall. You get all the light you need for 
night-time recreation, prowler and vandal 
protection, and enjoyment of your garden. 
And you can operate an entire low-voltage 
system all night at about the same cost as 
burning one standard floodlight bulb. 

Even more, low-voltage lights placed 
strategically around a patio, terrace, or gar- 
den are unexcelled for creating enchanting 
effects. One manufacturer calls it Night- 
scaping. You can literally paint your house 
and yard with light. Colored lenses in the 
fixtures provide a gay, holiday mood. 

Low-voltage outdoor-lighting fixtures are 
available as individual components and in 
kits. Fixtures range in price from $8 to 
$20. Kits are priced from $50 up. 


Installing individual fixtures (one com- 
pany makes 20 different types) allows you 
to custom-tailor a low-voltage lighting sys- 
tem to your grounds. The kits cost less 
and are easier to install, but usually offer 
just one type of fixture. 

The heart of any low-voltage lighting 
system is the transformer. The transformer 
changes 110-volt current to 12 volts. 

The special, dry-type step-down trans- 
formers come in various sizes, with top 
capacity around 300 watts. Since the aver- 
age low-voltage bulb is around 15 watts, a 
husky transformer can handle up to 20 fix- 
tures. 

Transformer prices start at $10. Use 
only a transformer that’s UL approved for 
the purpose. It will have built-in overload 
protection for the low-voltage wiring. The 
reason: If the low-voltage wiring did not 
have overload protection, a short circuit 
might burn out the lamp cables and the 
secondary winding of the transformer, creat- 
ing a serious fire hazard without blowing 
the house fuse supplving the transformer. 
The resulting insulation breakdown could 
then allow the full input voltage (110 volts) 
to pass into the low-voltage circuit, causing 
a deadly shock danger. 

If you want to use a plug-in type of 
transformer and low-voltage assembly at a 


Continued 


Here's how to extend the 110-volt line outdoors 


NS 


SWITCH BOX 


SWITCH 


JUNCTION BOX 


If a weatherproof 110-volt outlet is avail- 
able outdoors, you can plug in transform- 
er and go on from there. If not, this 
d:awing shows how to run a 110-volt line 
to a post or cther support outdoors, 
starting from basement junction box. 


POST-MOUNTED 
TRANSFORMER 


LOW-VOLTAGE FUSES 


ALL SPLICES AND 

CONNECTIONS MADE 
ABOVE GROUND 
IN LAMPS 


' APPROVED 


FAO 
N 


12-VOLT 
CABLES 


OR CIRCUIT BREAKERS 


You can get kits containing everything you need. AMF's Starbright system above is one. 


Enjoy your garden at night; landscape it with lights as below to dramatize plants and shrubs. 


WE o T x res A 
Luminous pathways for safe night use are made 
with mushroom fixtures that reflect light down. 


To- y 


Sparkling starlike patterns come from slim, per- 
forated cylinders you hang from tree branches, 


Many new outdoor fixtures have ground spikes 
for easy shifting around, to give different effects. 


greater distance from the house than the 
110-volt cord on the transformer permits, 
lead UF cable underground from the house 
to a weatherproof outlet, as shown in the 
drawing. Check, first, that your local code 
doesn’t restrict the use of UF cable. Be 
sure the cable contains a grounding wire, 
as the weatherproof: outlet and box must be 
grounded. 

Wherever the UF cable emerges from the 
ground it must be enclosed in conduit to 
guard it against damage and to prevent de- 
terioration of the insulation due to the effect 
of sunlight. 

If the transformer is connected directly 
to the UF cable, the exposed transformer 
housing must be grounded by the ground- 
ing wire in the cable. A metal supporting 
post in the ground is not proper grounding. 

Whatever the transformer type, its low- 
est point must be at least a foot above the 
ground. No plug-in cord may be led 
through a wall or permanently mounted on 
the house. 

If the transformer is to be connected 
directly to a 110-volt supply cable, check 
with your local electcical inspector. Despite 
widespread belief to the contrary, low-volt- 
age wiring of this type is subject to Na- 
tional Electrical Code rules. 

Choosing a fixture. Low-voltage lighting 
fixtures are made of aluminum, steel, or 
high-impact plastic. In addition to graceful 
post lanterns and attractive variations of 
the mushroom light, there are spotlights of 
varying intensity (some with sealed beams), 
perforated cylinders that create sparkling 
patterns of light, niche lights, and pie- 
shaped suspended fixtures that shed a moon- 
like radiance. 

Flasher bulbs are made for some of the 
fixtures to create a firefly effect. Fixtures 
for pools and waterfalls may be completely 
submerged. Colored lenses—amber, green, 
pink, blue—are available. 

Individual low-voltage fixtures come pre- 
wired. Some have their own connectors, 
but those without may be easily hooked up 
to the burial cable with Scotchlok plastic 
connectors. 

Hooking up a low-voltage lighting sys- 
tem is a cinch. You can handle bare wires 
carrying 12 volts without feeling a thing, 
and no special permits are needed. One 
good way is to position the fixtures first. 
These come with spikes that go in the 
ground or brackets for mounting on build- 
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BENE PICTURE NEWS 


» 
2 One-Two 

Punch > 
> 


Douses 1. Huge pool of gasoline is ignited. 2. Fire soars, and truck arrives. 


There’s something new in 
p fire trucks — a dragon that 
snorts out two kinds of stuff 
tosmother gasoline and kero- 
sene fires. A short burst of 
x powder cuts off the oxygen. 
Then a long burst of foam 
cools the area and coats it 
to prevent flashbacks. 
1 The combination attack 
was developed by the Mobil 
Oil Co. It's described as the 
quickest way to snuff out 
fires fed by oil or oil prod- 
ucts, The fire truck mounts 
two turrets, side by side, to 
spew out the powder—po- 
tassium bicarbonate — and 
the cooling foam. 
* In a demonstration at Old 
Bethpage, N.Y., the truck 
doused a raging fire, with 
flames 50 feet high, in 20 
seconds. 

Foam alone would take 
longer; persistent flames 
work their way through it. 
Y The powder promptly cuts 

off the air, killing the fire. 

The truck carries 2,000 
pounds of dry chemical and 
500 gallons of foam liquid, 
which is automatically 
mixed with water. Rescue 
gear is available, too. 


3. Dry-chemical blast from ultramodern truck cuts off oxygen from fire. 


4. Then foam shoots out. . . to lay a cooling blanket . . . and prevent flashback. 
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When the town tightwad runs 
into a bearded beatnik in front 
of the Model Garage, want to 
bet Gus can stay out of it? 


By MARTIN BUNN 
ILLUSTRATION BY RAY QUIGLEY 


— in the doorway of the Model 
Garage for a breath of air, Gus Wilson 
watched his helper, Stan Hicks, finish ser- 
vicing a car at the pumps. As it drove off, 
Stan came over, grinning. 

“That Mrs. Finlay! Oil down two quarts, 
and all she wants is gas. “My husband buys 
all the oil,’ says she.” 

“What did you do?” asked Gus. 


150 | POPULAR SCIENCE 


Goes for Double 


“Used all my sales appeal to sell her 
one quart,” said Stan. 

“So your sales appeal was 50 percent off, 
but you get A for effort.” 

“Anyway, it’s quiet,” remarked Stan. 
“No rush jobs or kooky customers.” 

Idly, Gus watched a Volkswagen ap- 
proach, 

“I take it back!” muttered Stan, looking 
the other way. “There’s Silas Barnstable 
in his latest car. When I passed his house 
last night he was jumping on a lug wrench 
to tighten the nuts on the right front wheel. 
Bet you a Coke he’s headed here.” 

“No takers,” grunted Gus, shifting his 
glance to the bigger car—a two-year-old 
Dodge. It was driven by a character gen- 
erally rated as the stingiest man in town, 
and by Gus as his most trying customer. 


A burly man got out of 
the VW. “Don't see any- 
thing to collect for, 
Amos," he said. 


The Dodge slowed as if about to turn 
in. So did the VW. Evidently the VW's 
driver also assumed the Dodge was turn- 
ing in, for he steered directly in front of it. 
Barnstable, heading for the shop door, ap- 
parently didn't notice the smaller car and 
kept straight on. At low speed, the impact 
was moderate. 


Gus and Stan walked over to where the 
cars stood, halfway across the curb line. 
The VW's bumper was tucked under one 
end of the bigger car's like a fledgling try- 
ing to get under a mother bird's wing. To 
Gus's practiced eye the damage looked 
minimal—a little scraped plating. 

Silas hunched himself across the seat to 
get out of the car, hopping mad. 

“You're both witnesses,” he sputtered, 


his seamed face twitching. “This feller 
ran smack into me. Plumb reckless he is.” 

“Take it easy, Silas,” said Gus. “There 
doesn’t seem to be any real damage.” 

“Course there is!” barked Silas. “You 
can't smack a car like he did without doin’ 
damage, and I aim to collect fer it." 

Both doors of the Volkswagen swung 
open. From the right one emerged a slim 
young fellow in striped shirt, tight pants, 
and beret. From the driver's side, towering 
above the little car, came a burly, hatless 
young man with a Henry-the-Eighth beard. 
He peered good-naturedly at the impacted 
bumpers and turned to his friend. 

"Don't see anything to collect for, Amos. 
You see anything we can collect for?" 

"Nope. Didn't hit us hard enough, Fats." 

"Its me who'll collect!” cried Silas. 
"Gus, you take my car out and—and see if 
there ain't somethin' wrong with it." 

"First, let's get both off the street." 

Scowling furiously, Silas backed off his 
car and drove it to one side. The bearded 
young man got behind the VW, its engine 
stilled now, and leaned mightily. Guided 
by the slim Amos, the Beetle rolled along- 
side a wall. 

“Go on, Gus," fussed Barnstable. “You 
try my car while I watch these fellers.” 
Continued 
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Gus got into the Dodge and drove out. 
As he had expected, there was nothing in 
the handling of the car to suggest any 
damage. But as he tried the brakes, a re- 
petitive squeak came from up front. He 
drove a little faster and tried the brakes 
again. The squeak was a chatter now, and 
the brake pedal pulsed under his foot. 

Smiling thinly, Gus turned around. 


"How about it?" demanded Barnstable. 

“That brake noise?” asked Gus. “Nothing 
to do with that run-in you just had.” 

“They hit the front end and knocked it 
akilter,” howled Silas. "Ill go to court." 


“First the good news, dear. | went shopping 
and didn't buy a thing." 


so we've been running on battery juice and 
the battery's gone stone cold." 

"That's why we're sorry," added Amos, 
"that theres no damage to collect for." 

Gus pulled an ear thoughtfully. "Stan, 
might as well have the battery charging." 

"How about my car?" demanded Silas 
angrily. “Fm a regular, not no fly-by-night.” 

"[ know the kind of customer you are," 
said Gus. "You came here to get that brake 
noise fixed, because you knew any pros- 
pective buyer would spot it. When the 
accident happened, you grabbed the chance 
to saddle somebody else with the bill. That 
sort of ties the two problems up." 

Barnstable snorted, but 
moved aside as Stan wheeled 
out the charger, lifted a huge 
guitar case from the VW's 
back seat, and hooked up the 
battery. 

“Did you have the genera- 
tor checked at all?" Gus 
asked the bearded man. 

"For sure. At a VW 
agency this a.m. They said 
the brushes are worn so short 
they don't lean on the com- 
mutator enough. Bad news— 
a two-three hour job, the man 
said, which we have not the 
wherewithal for." 

"Not and get to Florida by 
Friday," put in Amos. "This 


"Come off it," said Gus impatiently. "You 
had that brake chatter before. That's why 
you came here in the first place." 

"Jest drivin' by," snapped Silas. "I never 
meant to stop. I took that car in for four 
mortgage payments, and it's costing me 
money every minute it ain't sold." 

“Okay, we'll fix it," declared Gus. "But 
don't ask me to help you blame somebody 
for an accident half your own fault." 

Gus turned to the two strangers. "Did 
you just stop in by accident, too?" 

“Reason we swung in front of the man 
was our engine had just died," replied 
Amos, "and Fats was trying to coast in." 

“I tried their battery, Boss," put in Stan. 
"It's stone dead." 

*Why didn't you put it on quick charge 
then?" asked Gus. 

"Er—its sort of a special case," said the 
big man. "We got us just enough money 
for gas and hamburgers to Florida, and our 
buggy’s let us down. The generator's quit, 
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is Fats Milligan, the folk 
singer. He's got a radio job down Tamiami 
way starting then. We can just make it by 
driving day and night." 

“Which we cannot do with a generator 
that does not put out," added Fats. "But 
a cat at a diner tells us you make like 
a miracle man, so here we are." 

Barnstable snorted again. "'Tain't no 
two-three hour job to put in a brush." 

“It is on this car," returned Gus. “The 
brush terminal is inside the generator. You 
can't reach it without taking the generator 
apart. You can't do that without taking it 
off. And you can't take it off without lift- 
ing up the fan housing. To do that you 
have to remove the carburetor and a lot of 
other stuff—a long job. It’s one place the 
VW engineers goofed." 

Opening the VW's engine compartment, 
Gus lifted the brush spring with a bent 
wire, then drew the brush up by its pig- 
tail lead. Turning the brush to align it 
with the cooling slot, he pulled it out, the 
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| ...Shoot terrific super 8 movies | 
with a new Kodak Instamatic camera! | 


What's so new and different about KODAK in area on the film than on regular 8mm. And 
INSTAMATIC Movie Cameras that they make you show them brilliantly on a super 8 pro- 
clearer, brighter movies a sure thing? Every-  jector (required for super 8 movies). 

thing! They load instantly—no threading, no The Kopak INSTAMATIC M2 Movie Camera 
midpoint flip-over. And they take a new kind (above) has fast f/1.8 lens, battery drive and | 
of movie film. The super 8 film cartridge is built-in filter. Takes movies that are spectacu- 
factory-loaded with improved KODACHROME II eajarly bright and colorful. Less than $40. | 
Film. You take pictures that are 50% larger 4 Price subject to change without notice. 


TRADEMARK 


pigtail still connected inside. The brush 
was worn so short that the pigtail evidently 
“hung up” on the edge of the holder, keep- 
ing the brush from touching the commu- 
tator. 

Someone poked Gus’s arm. Letting the 
brush dangle, he turned to face Silas. 

"When're you gettin’ to my car?" 

“Soon as you level with me,” said Gus. 
“How long has it been squeaking?” 

“Jest got it yesterday. Never heard no 
squeak while I drove it home—only this 
morning. What d’you think makes it?” 

“A distorted brake drum,” replied Gus. 

Barnstable slapped his leg. “Knew I was 
bein’ soft-hearted when I took 


the car instead of cash. Fel- @) 
on 
© © 


Tightening lug nuts in the 
wrong order, or overtighten- 
ing them, can distort the 
brake drum enough to 
cause brake 
chatter, brake fade, and 
brake-pedal pulsation. Al- 
ways tighten nuts in the 
above order, first to about 
haif the required torque; 
then, in the same order, to 
the recommended figure. 


lers comin’ to look at it after 
lunch. How long’ll it take you 
to fix it?" 

"Not long, but the VW's 
ahead of it." 

Silas glared. "Them dead- 
beats can't even pay you. I'll 
give you five bucks to fix that 
noise before the noon whistle." 

"Thats pretty close," said 
Gus, looking at the diner clock 
across the street. 

Barnstable squinted at the 
clack, too. 

“Double or nothin’!” he of- 
fered. "Ten bucks if the 
squeak's gone before the noon 
whistle. Not a penny if it 
blows first." 

"You're on, Silas,” agreed Gus, grinning. 


Moving briskly, Gus rolled out a jack. 
The right front tire was evidently newer 
than the left—its tread was both deeper 
and cleaner. Gus left the wheel on the 
ground while he loosened the five lug nuts. 

Three were very tight. When all were 
free, he jacked up the wheel Using a 
torque wrench, he tightened the nuts to 30 
foot-pounds in crisscross order—first the top 
one, then the left-hand bottom, the right- 
hand upper, the left-hand upper, and final- 
ly the right-hand lower one. 

Then he cinched up the top nut to 65 
foot-pounds. In the same sequence as be- 
fore, he tightened the others to that figure. 
Then he removed the jack, and drove off. 

Repeated braking at low and medium 
speeds produced neither squeaking nor pedal 
pulsing. Gus drove back. As he pulled up 
beside Silas, the noon whistle blew. 
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"There it goes!" crowed Silas. “And you 
never even started on the brakes. Didn't 
know the clock on the diner’s slow, did ye? 
Now you got to fix it free.” 

^[ knew,” said Gus. “It’s fixed.” 

“You never worked on the brakes or the 
brake drums!” protested Silas. 

“Sure I did. When you put on the spare 
—probably because it looked better than the 
tire you took off—you overtightened the lug 
nuts. Maybe in the wrong sequence, too. 
That warped the brake drum out of shape 
and it didn’t run true. 

“I loosened the nuts and retightened 
them properly, letting the drum snap back. 
Overtightening the way you 
did could have stripped the 
threads. Even without a torque 
wrench, you can try to tight- 
en nuts reasonably the same, 
and in the right order.” 

Glowering, Silas paid the 
10 dollars. 


The big folk singer, slouched 
in a chair near the shop door, 
looked up at Gus. 

“Time’s arunning. You got 
a miracle for us?” 

“Thinking one up now,” re- 
sponded Gus. 

With a box of assorted 
brushes, a hacksaw, and a file, 
he went back to the Volks- 
wagen. By comparison with 
the worn brush, he found a 
new one of the same thickness and end 
curvature. Cutting this end off to a length 
about that of the worn brush, he filed the 
cut end flat and parallel. With thin-nosed 
pliers he worked the reshaped piece through 
the generator slot and slid it, curved end 
first, into the holder. 

Next he filed the curved end of the old 
brush flat. Then he slid it back on top of 
the new section and replaced the spring. 

He unhooked the battery charger, re- 
placed the rear seat, and put back the guitar. 

The engine started, and almost at once 
the generator warning light blinked out. 

“Hey, man!” crowed Amos. “A miracle!” 

“Should get you to Florida, but remem- 
ber—get new brushes soon,” warned Gus. 

“No problem, when Fats is working. But 
we're on half rations now. Hit us easy.” 

“It’s on the house. That Dodge owner,” 
said Gus deadpan, “insisted on paying for 
your job as well as his own.” oe) 
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“We know that luxury features are big 
with used car buyers, too. 


“We're Chevy dealers.” 


Ask any Chevrolet dealer. He’ll 
tell you that in the past few 
years new car buyers have been 
ordering more and more luxury 
options. Now, plenty of these 
well-equipped cars are showing 
up as trade-ins on his OK used 
car lot. 

That makes it easier for you 
to find a car with many of the 


Get a No. 1 Buy from a No.1 Guy—Your Chevy Dealer. 


luxury items you want. Browse 
around. He wants you to be 
satisfied. Because satisfied cus- 
tomers return. Often for a new 
Chevrolet. 

That's helped make Chevy 
dealers No. 1. Visit him soon at 
his OK sign. Chevrolet Division 
of General Motors, Detroit, 
Michigan. 


A “keyhole” welded to the hitch bar will sim- 
plify locking the safety chain to a trailer for 
quick hookup and unloading. This is particular- 
ly valuable to motorists who use their boat 
trailers during the summer for toting supplies 
after depositing their boats at the beach. The 


A manifold exhaust-pipe gasket can be held in 
place on the exhaust-pipe flange, when you're 
installing the head with manifold attached, by 
slipping rubber bands over the studs below the 


gasket. You don't have to remove the rubber 
bands before tightening the connection. 
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DRAWINGS BY 
RAY QUIGLEY 


safety chain can be threaded quickly—and un- 
hooked just as easily—to save several minutes 
on each operation, as compared with the time- 
consuming practice of looping the chain 
through the hitch and then locking it in place 
with a bolt or the standard padlock device. 


Removing the pistons from hydraulic-brake 
cylinders for repair can be a tough job. Here's 
a simple way to do it: Put two puncture-type 
beer-can openers back to back. Poke their points 
inside the cylinder so that they bite into the 
the piston inner lips, and pull. 


Continued 


I told Jim I wouldn't trade my old pump 
till somebody showed me a better one. 
He showed me his new Remington Model 870. 


Know anybody who wants a good used shotgun? 


Jim showed me all right. 

I honestly didn’t think there 
was that much difference be- 
tween pump shotguns .*. . until 
he pointed out some pretty spe- 

ial things about the Reming- 
ton Model 870. 

We placed his 870 next to my 

old pump. 
First thing I noticed were the 
870’s double action bars. (My 
pump had just one.) Jim ex- 
plained that double action bars 
give a velvet-smooth, lightning- 
ast shucking action that ordi- 
pumpscan’t match. No wob- 


nary 
ble, no binding, no twist. Makes 


your second shot almost as fast 
as your first one. 

‘Then Jim showed me the 870's 
modern receiver — machined 
from a solid block of ordnance 
steel. And the way the breech 
block locked solidly into the bar- 
rel. (It didn’t on my old gun.) 
No wonder one Remington Mod- 
el 870 has gone 226,000 rounds 
without repair! 

As for looks... Remington’s 
new fleur-de-lis custom check- 
ering looked mighty handsome 
on the 870’s American walnut 
stock. And Jim says the Du Pont 
RK-W ''bowling-pin" finish is 
the toughest ever put on a gun. 

The clincher came when I 
picked up Jim’s 870 to check 

ow it felt coming up to my 
shoulder. Next day I was on my 
way to pick up an 870 of my own! 


My Remington dealer had 
more good news: Model 870 
prices start at just $99.95*, with 
over fifty barrel, choke and 
gauge combinations to choose 
from. Cncinding trap, skeet, 
magnum and rifled slug models.) 
Interchangeable barrels, too. 

Interested? See your Rem- 
ington dealer or send for the 
free 1966 Remington catalog. 
(Address below.) 


Remington Arms Company, Inc., Bridge- 
port, Conn. 06602. In Canada: Reming- 
ton Arms of Canada Limited. *Fair Trade 
retail prices in states having Fair Trade 
laws. Prices subject to change without 
notice. 


Some glove compartments need a fingernail or 
a knife to open them when they won't yield to 
the button. Get rid of the problem by removing 
the lock and inserting a clip behind the lock 
shoulder. If you wish, secure the clip with 
screws, but the lock itself will hold it. 


A quick cure for vapor lock in steaming weath- 
er (especially for motorists taxing their engines 
with trailers) is to buy an aerosol can of Freon 
gas—the type used on self-powered spray guns. 
Just spray the chilling Freon on the fuel line to 
the pump, on the pump, and on the carburetor. 
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Two short pieces of air hose can help you 
avoid an exasperating experience in installing 
pistons and connecting rods in an engine—es- 
pecially a V-8. Slip the hose on the rod cap 
bolts to hold the insert in place, and guide the 
connecting rod onto the crankshaft. 


To simplify connecting steel fuel lines with 
flare fittings to carburetors or fuel pumps, put 
a film of Permatex #3 or similar compound on 
the flare's sealing surface. Allow to dry before 
making connection. Also apply thread lubricant 
to the flare-nut threads and tubing. 


It’s not a Crescent wrench... 
unless it says so on the handle 


On a bridge, in a garage, at home on a workbench — it's the only 
adjustable wrench pros and do-it-yourselfers ask for by name. 
Crescent — now the name on a full hand tool line of pliers, screw- 
drivers, sockets and wrenches. Look for Crescent on the handle at 


hardware outlets everywhere. CRESCENT cC 
ans 


CRESCENT TOOL COMPANY / DIVISION OF CRESCENT NIAGARA CORPORATION / BUFFALO, NEW YORK 


build a IN JUST ONE DAY! Even an ‘all thumbs’ handyman 
see can turn out professional looking projects — thanks to 


carport Alsynite / Structoglas reinforced fiberglass paneling! 
Lightweight and easy to handle, Alsynite / Structoglas 


patio roof requires minimum framing and no painting at all! Ask 


your dealer for step-by-step brochures with easy-to- 


room divider ‘low directions. He'll show you how you can build 


= beautiful, maintenance-free Alsynite / Structoglas home 
with improvements —all in just one day. 
IS 


EN 


| SAYS » 
r See your dealer, or write Alsynite | Structoglas for any of the IT’S SO EASY TO ADD BEAUTY | 
| following brochures: AND VALUE TO YOUR HOME WITHI 
1 O How to build a carport [LJ How to build a shoji screen 

!  []Howtobuildapatioroof [ Howto build a room divider 

l O How to build a fence 

I Name. 

h Address. 

[ City. State. Zip. 
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Sleeping and eating gear for four contained in car-top outfit 

Closed for travel, the Camp'otel is 10" high. rear converts to a stove-sink-table for six. Op- 
It carries bedding, cooking gear, and two five- tions include a shower bath and a sunshade. 
gallon water tanks. Set up, the outfit sleeps four © Camp'otel Corp., 3452 W. Vickery, Fort Worth, 
on foam mattresses five feet above ground. The Tex., sells the basic unit for about $270. 


Built-in jacks raise or lower camper coach 

Setting up a base camp 
is a breeze with this camp- 
er coach; it's supported by 
jacks built into the unit. 
You swing down. the legs, 
lock them, pull out the slid- 
ing-bracket winch. The 
jacks raise the unit so you 
can back your pickup under 
it. At the campsite, the 
jacks lower the coach to 
the ground. Travel Queen 
Coaches, Inc. (6301 In- 
dustrial Ave, Riverside, 
Calif.) says either opera- 
tion takes only 15 minutes. 
Everything you need for 
jacking is built in. 


Nibblers turn on light 
The silent Bob-O-Lite 
tells you when you've got 
a bite. The flash can be 
seen several hundred feet 
from shore at night, says 
the manufacturer, Anglers 
Equipment Co., 2145 Old 
N. Dixie Hwy., Lima, Ohio. 
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. ALLIED 


ELEC) ONE 


FOR E 


RUSH 
THIS CARD 
TODAY 


1967 


including the 
COMPLETE 


knight -kit 


CATALOG 


D RADIO 


E NOUS 
A L L l ED. 60680 * MA 16900 (Are 


100 N. WESTERN AVE." 


Satisfaction Guarante! 


FREE. 


P.O. Box 4398, Chicago, Ill. 60680 
O Send FREE 1967 Allied Catalog 
Nam 


e. 
H PLEASE PRINT 
Address. 


City- State. Zip. 


a Code 312) 


ur Mone, 
ed or Your Mone 


NEW 514-PAGE 


67 ALLIED CATALOG 


TOP SAVINGS ON THE BEST IN ELECTRONICS FOR EVERYONE... 
Famous Knight-Kits * Stereo Hi-Fi * Tape Recorders & Tape * CB 2-Way Gear * Walkie- 
talkies * FM-AM & AM Radios * Short Wave Radios * Portable TV * Phonographs * Ama- 
teur Gear * Intercoms & P.A. * Automotive Electronics * Test Instruments * TV Antennas 
& Tubes * Power Tools * Hardware * Parts * Tubes * Transistors * Batteries * Books 


FREE! Send for new 1967 ALLIED Catalog 
|-------------------------------- 
ALLIED RADIO, Dept. 8-H i 
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Plus hundreds more new and exclusive items, 
and scores of special Allied values! 
NO MONEY DOWN! 24 MONTHS TO PAY! 


Enjoy. the things you want now, while you take 24 
months to pay for them on the convenient, easy-on- 
the-budget Allied Credit Fund Plan. 


ALLIED RADIO 


P.O. Box 4398, Dept. 8-H 
Chicago, Illinois 60680 
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They've Put Motors Inside Every Wheel 
[Continued from page 86] 

How it’s done. Engineers have long 
dreamed of using three-phase squirrel-cage 
AC motors to drive vehicles of all kinds. 
But the speed of such an AC motor de- 
pends on the frequency of the supply 
voltage, and until recently there was no 
handy, inexpensive way of continuously 
varying the frequency of large amounts of 
AC power. 

Now, with the development of the sili- 
con-controlled rectifier (SCR), a simple 
frequency changer, or “cycloconverter,” has 
been designed by Lear Siegler. Six of them, 
one for each of six compact 200-hp. wheel 
motors, were recently installed in an Army 
truck, and can vary the power fed to the 
wheel motors from 0 to 1,000 cycles per 
second. The primary power source is a 
high-frequency 2,000-cycle alternator driv- 
en by the truck’s six-cylinder engine. 

The second problem was to produce 
high-horsepower motors small enough to 
fit into wheel hubs. In researching this 
dilemma, engineers remembered a proper- 
ty of the AC induction motor that no one 
had ever utilized before. 

Its torque is independent of its speed, 
and depends only on the motor’s "slip fre- 
quency." This is the difference between 
the rotor’s speed and the speed of the ro- 
tating magnetic field set up by the stator 
that drags the rotor around. The rotor al- 
ways lags behind the field; the more it 
lags (to certain limits), the more torque. 

Here was a golden opportunity. Simply 
control the motor's slip frequency, and high 
torque could be generated at top speed— 
effectively increasing the motors horse- 
power tremendously. 

There is one important condition: Torque 
is independent of motor speed as long as 
the strength of the revolving magnetic field 
that turns the rotor remains constant. Thus, 
as the cycloconverter feeds higher and 
higher frequency power to the motors to 
increase speed (and/or torque), it must 
also feed more and more “volts per cycle." 
With solid-state circuitry, this constant ra- 
tio between frequency and voltage can be 
maintained. 

The result is a fantastic little oil-cooled 
motor ll inches long and 11 inches in 
diameter, weighing 167 pounds—yet with 
a continuous rating of 200 hp. Because of 
this motor, AC electric cars, trucks, and 
trains may be in the offing. Hs 


Test your 
automotive 


1.Q. 


b 


What do you 
hunt with this "gun"? 


What does this symbol stand for? 


This pistol-shaped instrument is a modern 
timing light used to hunt ignition faults. The 
life preserver stands for Quaker State Motor 
Oil—because it is the best engine life pre- 
server. Quaker State gives every car long- 
lasting lubrication with top protection and 
saves you money. It’s re- 
fined from 100% Pure 
Pennsylvania — the choicest 
and most costly crude oil 
available. Always ask for 
Quaker State—to keep your 
car running young. 


Quaker State Oil Refining Corporation 
Oil City, Pennsylvania 
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"Ro bad we've only been makin 


the world's finest levels since 1843. 


Too bad the builders of ancient Pisa didn't have 
one of our No. 313 precision cast aluminum 


levels. Its durability and everlasting accuracy 
have a towering reputation. Stanley Tools, Divi- 
sion of The Stanley Works, 
New Britain, Connecticut. 
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helps you do things right 
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Wordless Workshop 
[Continued] 
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NEW 
Clamping Too 
You Can 


Üperate with 
ONE HAND 


TCHAN NEL LOCK] 


No. 910 GripLock 


» 
OA 


1. OPEN IT! 2. LET GO! 3. LOCK IT! 
With one hand, easily to a full 134”. The spring closes the jaws. No Still with one hand. Simply close 
Just pull back on the patented jaw screw to adjust. Another patented the handle to lock the jaws on 


operator. (Pat. No. 2997903) feature. (Pat. No. 2531285) the work. 


Simple...Easy... 
Fast... Efficient 


ALL WITH 
ONE HAND 


5. OPEN IT! 


Two-finger pull on the jaw operator 
releases jaws from the work. 


With one finger-tip operation, trip 
the patented release lever. 
(Pat. No. 2576286) 


Made Only By 


CHANNELLOCK, INC., MEADVILLE, PENNSYLVANIA 
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Cold War in Space 
[Continued from page 45] 


daily, our Space Defense Center keeps 
watch over the 1,000-or-more man-made 
objects in orbit. Any new one is immediate- 
ly detected, tracked, and—if not one of ours 
—closely observed to determine its purpose, 
innocent or otherwise. 

An orbiting H-bomb could be recognized 
long before it grimly revealed itself by de- 
orbiting toward a U.S. target, Deputy Sec- 
retary of Defense Cyrus Vance told a 
Senate committee behind closed doors last 
year. The “how” was deleted from a heavi- 
ly censored version of his statement made 
public. But the Space Defense Center's 
clues to the nature of a satellite presum- 
ably include the kind of orbit, radio trans- 
missions, the number of satellites of the 
type (an orbital-bomb attack would call 
for a suspiciously large number), and shape 
—indicated by radar, and by some of the 
world's most advanced satellite-watching 
cameras and telescopes. 

Discovery of H-bombs orbiting overhead 
could evoke a "missile crisis" like the Cuban 
one of 1962. Perhaps the Washington-Mos- 
cow hot line, installed since, would have 
an opportunity to prove its worth. There 
might be a U.S. demand that the missiles 
be harmlessly de-orbited, or destroyed in 
orbit-depending on what their built-in con- 
trols, or "destruct" charges if any, made 
possible. Were the other side unwilling or 
unable to clear the skies of their menace, 
U.S. antisatellite arms could. 

Probably the Russians have antisatellite 
weapons, too. Some Cosmos satellites that 
mysteriously exploded in orbit may have 
served as targets for trials. 

Manned interceptors. Our Gemini flights 
have demonstrated how manned spacecraft 
could rendezvous with orbiting satellites 
and inspect them. 

What manned space scouts may look like 
is suggested by current experiments with 
prototypes of "lifting-body" spacecraft that, 
although wingless, will glide back to earth 
like planes. A pattern for another type 
may be the Air Forces coming Manned 
Orbital Laboratory-a maneuverable space 
station that could inspect a satellite itself, 
or dispatch an auxiliary Gemini to do it. 

A scout craft could "weigh" a satellite, 
to see if it was heavy enough to hold an H- 
bomb, simply by nudging it with a timed 
impulse of the scout's thrusters—and noting 
the velocity imparted to the satellite. An 
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actual test of this stratagem was included 
in scheduled Gemini experiments. 

What if a scout craft's command pilot re- 
ceived orders to "kill' an offending satel- 
lite? Possibly it might be disabled simply 
with a few well-placed pistol shots, and 
left in orbit. It might be rendered deaf 
to ground commands by severing a radio 
antenna. Or a retrorocket attached to it 
could cause it to de-orbit, and burn up. 

In case of an encounter of two hostile 
scout vehicles, possible weapons for combat 
already exist-heavy-caliber machine guns 
and homing missiles. Large "space battle- 
ships" have no place in serious thinking— 
spacecraft are quite vulnerable and the big- 
gest are the easiest to hit. But it would 
take direct hits by something solid. 

In airless space, an explosive weapon 
produces no blast, beyond the limited range 
of its own vaporized material. The U.S. 
Naval Ordnance Laboratory calculates that 
it would require more than 500 pounds of 
high explosive—a heavy load to carry into 
space—to breach the walls of a spacecraft 
only 26 feet away. Even a nuclear explo- 
sion would have little blast effect, but its 
heat would be telling. A nuclear warhead 
could neutralize an enemy H-bomb by lit- 
erally cooking it, NORAD itself points out. 

No hiding place. As a military theater, 
space presents novel and difficult problems. 
On the ground, armies can be hidden by 
camouflage or natural features. Even on 
the high seas, fleets can hide by following 
bad-weather areas. But in space, nothing 
goes undetected. 

Actually the oft-repeated statement, *He 
who controls space controls the earth," holds 
true only if the other side, as it implies, 
sits helplessly on the ground. At the mo- 
ment, both sides are doing their best to 
convince the other that they are not sit- 
ting helplessly on the ground. 

Recent moves show that neither side 
wants the cold war to spread afar. Presi- 
dent Johnson proposes a treaty barring 
military activities and claims to sover- 
eignty on the moon and other celestial 
bodies, and guaranteeing freedom to ex- 
plore them to all nations. The Russians 
reply with so nearly identical a proposal 
that prospects for agreement on a "moon 
treaty" look good—a hopeful sign that ad- 
venturers to other worlds may leave the 
earth's conflicts behind. 


Add the Gun Book 
of a Lifetime to 


* “One of the finest books on guns, cartridges and 
shooting published ... Ray Pioch's drawings best 
this writer has ever seen." Spokane, Wash. 
CHRONICLE 


* "Invaluable for beginner and expert alike." Kan- 
sas City STAR 


* “All the information a shooter can desire.” 
Springfield, Mass. REPUBLICAN 


* "Most informative, up-to-date and valuable gun 
book on the market." Tucson, HOOFS AND HORNS 


Jack O'Connor's COMPLETE BOOK OF RIFLES 
AND SHOTGUNS gives detailed data on every 
single part of the modern rifle and shotgun. You'll 
learn how all the actions work, the advantages 
and disadvantages of each . . . plus everything 
about barrels, stocks, iron sights, scopes, chokes, 
cartridges, powders, primers, shot sizes, patterns! 


Priceless Tips to Improve Your Marksmanship 
O'Connor picks rifles and shotguns for all game 
from varmints to elephants—gives you a master 
gunner's savvy on trajectory, windage, place- 
ment, plus countless hunting anecdotes—all in his 
salty, down-to-earth style. 


Valuable Features for Permanent Reference 
This mountain of information is enriched by 300 
brilliant photographs, drawings and diagrams, 
including a unique series of "how-they-work" 
gun mechanism drawings, by famous technical 
artist Ray Pioch. RIFLES AND SHOTGUNS also 
includes a 7-lesson, self-instruction HOW TO 
SHOOT COURSE-ideal for beginners or as a 
brush-up for seasoned shooters! Plus the most 
complete SHOOTER'S GLOSSARY ever pub- 
lished. Order your big 476-page volume today. 

MAIL FREE-TRIAL COUPON NOW! 


————————————-———-—-4 


Outdoor Life, 355 Lexington Ave., N.Y. 17, N.Y. 


Please rush my illustrated, 476-page, COM- l 

PLETE BOOK OF RIFLES AND SHOTGUNS. 

If not delighted, I may return the book within I 

two weeks. Otherwise, I will pay only $6.95, 

plus postage. ess | 

[] SAVE: Check here if you enclose cash, l 
and we'll pay postage. l 


NAME 


ADDRESS. 
C EE 


DAE | 
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NEW BEAUTY 


in an instant! 


PLATING ENAMELS 


BRASS - COPPER - CHROME - PEWTER 
BRIGHT GOLD - ANTIQUE GOLD 


Now you can restore shabby-look- 
ing metal fixtures, hardware or 
accessories to their original new- 
ness . . . in minutes , . . with 
amazing, new DURO-PLASTIC Me- 
tallic PLATING ENAMELS! Change 
the original color, if you like, to 
complement your decorating 
scheme. Fast-drying, water-proof, 
rust resistant. 1 oz. bottle with 
brush in cap. At better hardware 
and paint departments. 


Research Patient 
Clinics Aid 


zip code helps 
keep postal costs 


BUT ONLY IF YOU USE IT. 


How to Survive . . . Anywhere 
[Continued from page 65 


Make your own water. A castaway at sea 
can go for 20 or 30 days without food in 
moderate temperatures, but his chances 
without fresh water are 11 days at the most. 
No matter what you have heard or read 
about survival, never never drink seawater. 
It will kill you. 

A properly equipped boat should carry 
one of the small, commercially available 
units to desalt seawater. Some work only 
by distillation, which means when the sun 
is out. Others, like the “water maker” de- 
veloped in World War II, extract the salt 
from seawater with the aid of chemicals. 

Without such devices, rain will be your 
major source of drinking water. Keep plenty 
of containers around to catch the rain. 
Spread out woolen clothing, blankets, or 
sails and later wring the water out. 

Catching fish. Fishing gear greatly in- 
creases your chances of survival. As long 
as it is fresh, you can eat any fish meat raw. 
Avoid fish juice as a substitute for water; 
it is too salty. But you can chew out some 
fish meat to get out the moisture in the tis- 
sues. If you have no fishing gear, improvise 
it with whatever lines and metal pins you 
can find. If you see small fish circle around 
your boat and you have a gun, hold the 
muzzle underwater and fire. The concussion 
will kill some fish you can eat or use for 
bait. 

Catch drifting seaweed and shake it out. 
Very often some small crabs or shrimp will 
fall out. Look for barnacles under the hull 
of your boat. Their soft insides can also 
serve as bait. Carry a plankton net in your 
boat as standard survival gear. This fine 
net (each square inch is divided into 3,000 
small parts) does not take up much space 
but can save your life. 

Scoop it through the water in the evening 
or trail it behind your boat. The minute 
marine life you catch can be eaten raw, 
even though it may smell bad. Some com- 
binations actually taste like caviar. 

Make your boat visible. Even if you were 
able to send out one last emergency signal 
with your exact position, a drift of only 
three miles an hour will shift your boat 
36 miles overnight. This increases the 
search area from a few miles to over 3,000 
square miles. Make your craft more visible 
by raising a mast as high as you can and 
attaching a large piece of brightly colored 
cloth to it. Build smoke flares and light 
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signals using tin cans and oil-drenched rags. 
Carry a signaling mirror. 

One of your best bets is a radar reflector 
on your mast. If you don’t have a commer- 
cial unit, improvise one from tinfoil or hang 
an empty gas tank on your mast. 

Cold-weather survival. If you ever get 
lost in the woods or if a blizzard surprises 
you on a mountain hike, the first thing 
to do is to find or build a shelter before 
you are weakened by the cold. Even a 
simple lean-to can help shield you from the 
wind. Just spread a tarpaulin or blanket 
between the trunk of a tree and some sticks 
that you erect in tripod fashion. 

If you have no tarpaulin, use fir branches. 
You can also build a wall from stones or 
snow blocks to serve as a simple wind pro- 
tector. Get behind rocks or a depression 
and windproof them as well as you can. 

If the snow is very deep, dig a hole 
around the trunk of a tree right down to 
the frozen soil. As a roof over the hole, 
pile branches that you can lean or tie 
against the tree trunk. 

If the deep snow is hard packed, dig a 
large foxhole, cover the top with a tar- 
paulin, sticks, or branches, and pile snow 
on it to insulate it against the wind. Put 
additional twigs on the floor to sit on. 

Shelters like these will increase your 
survival chances by at least 50 percent. 
Robert Elsner and William Pruitt, two Air 
Force doctors, have found through experi- 
ments in the Arctic that the temperature 
within such insulated shelters can be up to 
18 degrees higher than on the outside. With 
several people close together, the inside 
temperature will rise even higher. Once 
you have holed up, don’t worry about fall- 
ing asleep. As long as you are dry, well 
covered, and protected against the wind, 
your body will radiate enough heat to save 
you from freezing to death. 

Fire. It is an unwritten law among bush 
pilots in Alaska and Canada to light a fire 
at the first chance they get. Carry one of 
the new butane lighters in your hunting 
bag, car, or airplane. Matches blow out 
and get wet too easily. 

Survivors have resorted to ingenious 
methods to make fire. One man used the 
cigarette lighter of his car and his handker- 
chief soaked in gasoline; pilots who crash- 
landed attached two wires to their engine 
batteries, then touched the ends together 

Continued 
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House Paint 


Du Pont LuciTE? House Paint will 
last and last. You'll paint less often, 
have extra free time to enjoy life. 


LUCITE doesn't give paint failure a 
chance to get started. 

For instance: When temperature 
changes make house surfaces expand 
and contract, most paints stay rigid. So 
they crack and flake. 

But Du Pont LUCITE flexes right along 
with your house. 

LUCITE House Paint foils blistering, peel- 
ing, fading, chalking and mildewing just 
as handily. It's been proven to resist them 


all far longer than leading oil-base paints. 


LUCITE speeds you through painting. 
Starting and stopping points blend natu- 
rally. And you can paint over damp sur- 
taces—even right after it rains. 

It all adds up to extra free time for you. 
So paint your house less often. Live a 
little instead. 


Let LUCITE turn you loose. 


arer 
Better Things for Better Living 
... through Chemistry 


Would you give a little of your spare time for this rich little girl? 


She just happened to be born lucky, that's all. Daddy’s Reserve. If you served as a pilot, navigator, panel engi- 
taking good care of his little girl. She gets everything she neer or loadmaster, you can especially help. If you are an 
needs. Including a free country in which to grow up. Allof inactive Reservist, you are urged to participate actively in 
which, of course, she takes for granted. the Ready Reserve. 

You can help keep that freedom by joining the Air Force Allour little girls should keep on taking it all for granted. 
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How to Survive . . . Anywhere 


to make sparks to ignite paper moistened | 
with gasoline. One hunter opened one of | 
his shotgun cartridges, then used his bifocals | 


to concentrate sun rays on the powder. 

Once you have a flame, use fibers of 
wood, of paper, even of your underwear or 
any other dry material for tinder. Then 
gradually put on kindling wood and larger 
twigs and branches. 

Fires have even been started and kept 
going without wood. A bush pilot who 
crash-landed in the Canadian north filled 
empty ration cans with rags, drenched them 
in engine oil, put in some moss and a few 
drops of gasoline. After punching a few air 
holes in the top third of the can, he lit the 
fuel. This improvised stove, fed with other 
material from his plane, kept him alive. 

Frostbite. You must try to stay dry at 
all cost. Keep open wounds especially warm. 
Never wear wet clothing; get it off, crawl 
into a sleeping bag, and dry your things 
near a fire. If you have no sleeping bag, dry 
your garments one at a time. 

“Frostbite is often made worse by negli- 
gent or incorrect treatment," warns Dr. Paul 
Nesbitt, Chief of the USAF Arctic, Desert, 
Tropic Information Center. It is wrong to 
rub frozen limbs with snow or anything 
else; you'll only tear and break the tissues. 
The best remedy against frostbite is a tepid 
bath at body temperatures. If this is im- 
possible, you can dunk your foot or hand 
into a container of melted snow. 

Food and drink. A kit with emergency 
rations is a good idea if you're starting out 
on an extended hunting trip or mountain 
hike. A rifle will supplement your food sup- 
ply, and you can build simple animal snares 
from pieces of rope. 

Try to eat your last meal of the day short- 
ly before you turn in for the night. It will 
stimulate your metabolism and thus create 
additional body heat. 

Don't eat snow to quench your thirst. 
It will chafe your lips and tongue, and 
give you a sore throat. Heat the snow in a 
container, then add a bouillon cube, tea 
leaves, or some condensed milk: Pure snow 
water tends to cause illness. 

Most of us brought up in today's tech- 
nological world have lost our basic instincts 
for survival. The most important rule is 
simple: If you get stuck in an emergency 
situation, don't lose your head, use it. Stay 
calm and think for a moment about what 
you can do to help yourself. Then act. Hs 
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Taper 
Attachment 


More Work 
out of 


Your Lathe 


NIE 
cub eg 


lling Attachment 


live Centers 
Handlever Collet Attachment 


Use South Bend Attachments to... 


Cut Machining Time * Simplify Difficult Jobs 
Speed up Tooling * Handle More Types 
of Jobs * Perform Non-lathe Operations 


Write for complete information 
on the largest selection of lathe attachments, 
tools and accessories made. 


SOUTH BEND 


LATHE 


South Bend Lathe, South Bend, Indiana 46623 


Builders of Lathes, Milling Machines, 
Shapers, Drill Presses. 
Up to 36 months to pay 


Save Your Car from Rust and Rot 
[Continued from page 114 


home when roads are salted and drive an 
old car. One happens to be a used-car 
dealer, a former body-shop repairman. 

“Eight years ago," he told me, “a friend 
and I both bought new Oldsmobiles. I 
have kept mine out of salt. Today it is 
almost perfect. He uses his regardless. His 
is still running, but all chewed out." 

Dry your carpets. Body men often find 
floor pans wet and rusting under soaked 
carpets. Your feet bring water into your 
car, especially in winter. If you park in a 
closed garage, an electric fan can help dry 
flooring overnight. Rubber mats trap a 
lot of water. Remove them in summer. 

What about undercoating? If you buy 
a new car and order undercoating, have it 
applied immediately—before you drive. 
Even a day's test run, if roads are damp, 
starts rust that can get trapped beneath 
the undercoating. 

Some chemists say vou should not count 
on the average undercoating job to provide 
rustproofing. Some undercoat experts say 
that the main function of undercoating is 
sound- and vibration-deadening—not rust 
prevention. 

If you do buy undercoating, be present 
when it is applied. A quickie job is often 
worse than none. Body men find many 
undercoats dried out, cracking, and falling 
off in chunks. This admits water. Bubbles 
are actually found between undercoating 
and metal (helping "trapped rust" go to 
work in earnest). Water has been squeezed, 
in tests, from some undercoating. 

An alternative is one of the tar-like ma- 
terials that are sprayed, sometimes at high 
pressure, into doors, corner posts, rocker 
panels, fenders, doglegs, behind moldings, 
and even into the troublesome double-metal 
folds. This sometimes costs $50-$60, or 
about $25 more than some undercoat jobs. 

The spray job can be purchased with a 
new car, or applied within 18 months if 
no more than a thin surface rust has 
started. I recently had it applied to my 
car. First the car was steam-cleaned, even 
inside the rocker panels. Small (%-inch) 
holes were bored in all hard-to-reach areas, 
including corner posts, and the wax-based 
inhibitor was pumped in. Even my bat- 
tery brackets—and the battery itself—were 
coated, 

I used the Ziebart Process, one of two 
that have passed tough U.S. Army and 
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Post Office specifications. (The other is 
Gulf.) The Ziebart rust inhibitor consists 
of a petroleum-wax base and metallic soaps, 
polarized to cling to metals. On a new car, 
protection is guaranteed for five years or 
50,000 miles. 

Does it work? I don’t know yet. I do 
know that companies and municipalities 
using it swear by it. I saw one 1959 Dodge 
chewed out by rust. Another, processed 
against rust in 1959, was in perfect show- 
room shape. 

If you buy a used car. Inspect a used 
car thoroughly for rust before you buy it. 
Put it on a lift. Check eyebrows, rockers, 
door bottoms, and the vulnerable front- 
fender sections where they attach to sup- 
port brackets. 

What should you look for? First, feel 
the paint. Tiny rust pimples can often be 
felt before you can see them. They're 
caused by trapped rust that has come 
through from the inside and is now form- 
ing blisters, separating paint from metal. 

This is the hopeless rust cancer. It is 
sure to spread. 

Look hard at any patches in the sheet 
metal Make sure the patch was worked 
all the way back to strong, rust-free metal. 
If not, rust will keep breaking out. Often 
it comes through the new paint within 30 
days. 

And take a good look at the undercoat. 
One Ford dealer who sells top-notch used 
cars gave me a tip. I pass it along: 

"If I were to buy a used car today for 
my son,” he says, "I would spend $50 
extra, have the old undercoat sanded off 
and a new one applied." His reason: Un- 
dercoats (except for the Ziebart and Gulf 
processes) need to be fresh or they may do 
more harm than good. 

What about repairs? What should you 
do if you fix your car—a fender, say—and 
want new undercoating? You can now 
apply it yourself. 3M sells an undercoat 
aerosol spray can. But sand and clean the 
bare metal before applying. 

If you repaint and remove moldings (a 
risky job on some older models for which 
clamps are hard to get) don't wait until 
the paint job is done to replace the mold- 
ings. Hammering them back into place cuts 
new paint, starts rust. To avoid this, prime 
the car and replace the moldings, and then 
paint up to them. 


Today’s high horsepower cars need 


y 


- the total penetrating action of Pure High HP. Purelube. motor oil. 


High-performance engines need a 
special kind of oil. An oil that pene- 
trates and protects bearing surfaces 
... hydraulic valve lifters... all close- 
fitting parts where tolerances are 
measured in ten-thousandths of an 
inch. An oil that clings to metal sur- 
faces and oil-plates them under ex- 
treme heat and friction. An oil with 
the total penetrating action 

of High HP Purelube. 

High HP also as- 
sures fast starts in all 
weather, prevents rust 
and sludge build-up. 

The fact is, High 
HP Purelube meets, 
and exceeds the re- 
quirements for every 
car on the road. 

Next time, don’t 
just change oil. Pull 
in at the big, blue 
Pure Oil sign and 
change up—to High 
HP Purelube. 
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ee This is 
my very first 
35mm picture 


Mr. K. Nunes, Chi. 


The picture is exactly as you want it. The composi- 
tion of the stairwell is "just right' because you see the 
subject through the same lens that takes the picture. 

Your exposure is perfect because the built-in com- 
puter, the exposure meter-inside-the-mirror, also sees 
the subject through the same lens as you and the film. 


AUTO-100 pictures are always perfect, from the 
first to the last on every roll. As you gain experience, 
you can create all kinds of ‘special-effect’ pictures. 


Best of all, the BESELER TOPCON AUTO-100 offers 
4 completely interchangeable lenses to make your 
subject appear larger, smaller, nearer, farther away. 
You merely click the shutter for perfect results from 
the very first picture, with any lens, any film, day or 
night, indoors or out. It's a remarkable camera; its 
features are exclusive. Under $160.00. — 


= 


Send us your very first AUTO-100 picture; 
it may be considered for publication. 


Beseler Topcon 
Auto-100 


At better photo stores or write: Chas. Beseler Company, 
Dept. Q, East Orange, N.J. 07018. Beseler/since 1869. 
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It’s Time to Put a Living Room in Orbit 
[Continued from page 85] 

is considerable argument. The Gemini 7 
flight proved that two weeks is acceptable. 
But how about a year? No one really knows. 
Chances are that, for lack of experience, 
spacecraft or space stations designed for 
operating periods such as a year will go 
back to good old air—just to play it safe. 

@ Privacy. Many of us value the right to 
be left alone. After a year in space in 
crowded quarters, even the way the other 
guy eats, clears his throat, or tells a joke 
for the umptieth time can be trying. 

Ground stations want continuous contact 
with an orbiting spacecraft, as with an air- 
liner—and radio chatter is no lullaby to a 
man trying to sleep three feet away in a 
spacecraft. “Noise separation” for more pri- 
vacy will be needed in the future. So will 
“light separation.” Many cannot sleep with 
lights on. Today's astronauts may have no 
such problem, but some astronaut-scientists 
of the future undoubtedly will. Private 
quarters for the sleeping shift thus become 
a must. 

A man wants to wash, shave, and attend 
to his other bodily functions in private—an- 
other reason for more generosity in the as- 
signment of floor space in outer space. 

€ Food. Dehydrated and powdered food, 
reconstituted by moistening, kneading, and 
squeezing, may be fine for heroic explorers. 
But I think a man expected to perform at 
top proficiency in space for a year or more 
should get the same filet-mignon treatment 
as a business traveler on a supersonic 
flight from New York to Los Angeles. 

€ Entertainment. We all need diversion. 
A man cooped up in a space station or in- 
terplanetary craft will want something to 
listen to, or look at—whether it is the Beatles 
or Beethoven, Playboy or Plutarch. Ad- 
vanced techniques offer ways to keep our 
space explorers happy and balanced: taped 
music, microfilm libraries, laser for inter- 
planetary color television. 

€ Medical care. For a two-week trip to 
the moon and back, an astronaut need only 
check in with his flight surgeon for a 
prompt okay. But that will not suffice for a 
one-year stay in orbit, or a trip of years’ 
duration to a planet. Anyone can have a 
toothache or catch a contagious disease, a 
few months after his doctor found him in 
perfect health. So it stands to reason that 
long stays in outer space will require a 
physician at hand—and astronaut-doctors 


It's Time to Put a Living Room in Orbit 
will become a part of the space-faring com- 
munity, just as astronaut-astronomers and 
astronaut-meteorologists will. 

€ Gravity. Borman and Lovell were per- 
fectly happy after two weeks of zero grav- 
ity. Their comments sounded almost as if 
their major concern was whether they would 
ever again get used to the nuisance of earth 
gravity—which makes you toss about in bed 
to find a restful position, while in space you 
could fall asleep and awaken hours later 
without having moved one bit. But medical 
men still do not know what a year of zero 
gravity will do to a man. 

In case all he needs is physical activi- 
ty, it can easily be provided, by devices 
like rowing machines or spring exercisers. 

If it does turn out that long exposure to 
zero gravity has detrimental effects, a body 
centrifuge can straighten things out again. 
Operated by electric power, or by pedal 
power supplied by the astronaut himself, 
it will obviate having to spin the entire 
craft to replace gravity with centrifugal 
force. 

Plenty of room. We shall have no prob- 
lem in providing room enough for all these 
possible needs of extended space missions. 

Saturn launch vehicles, designed to boost 
Apollo spacecraft to the moon, have huge 
liquid-hydrogen tanks in their upper stages. 
These tanks are empty on arrival in orbit. 
After being vented to the vacuum of space, 
they are clean as a whistle, free of odors 
other propellants would leave, and pressure- 
tight. They may then be filled with an at- 
mosphere of pure oxygen or of any desired 
oxygen-nitrogen or oxygen-helium mixture. 
They provide ample room for a spaceman 
to "pitch his tent" in complete privacy—and 
can accommodate a kitchen, a doctor's dis- 
pensary, a shower bath, a men's room, a li- 
brary, or anything else an astronaut on a 
one-year stint could desire. In a trial under 
NASA study that would make a spent 21- 
foot-diameter Saturn S-IVB stage habitable 
for 30 days, an Apollo spacecraft would 
dock with it, using a module providing a 
connecting airlock and an oxygen supply 
for the stage's interior. (The Saturn S-IVB 
stage serves as the second stage of a Saturn 
IB rocket, for earth-orbit missions; and as 
the third stage of a Saturn V moon rocket, 
for lunar injection.) 

I think it is fair to say that the time has 
come when we are ready to break down 
the comfort barrier in space. 


SOLDERING GUN KITS 


for the 
homecrafter who's aiming 


at PERFECTION 


Get fast professional results on hobbies and 
home-repair jobs with the guns preferred by 
electronics manufacturers. Just squeeze the 
trigger and you get instant high or extra-high 
heat plus prefocused spotlight. Get the one 
you want from your hardware dealer: 


Weller Heavy-Duty Dual-Heat Soldering Gun 
Kit Features Weller heavy-duty 240/325 watt 
dual-heat gun with twin spotlights plus extra 
cutting and smoothing tips (for thermoplastics, 
tile, etc.) tip-changing wrench, 60/40 rosin core 
solder and ''Soldering Tips" manual—all con- 
tained in rugged plastic case. (Gun $1295 
aloneis $8.95.) Kit Model D-550 PK only: list 


Weller Dual-Heat Soldering Gun Kit Includes 
100/140 dual-heat gun with single spotlight, 
three copper soldering tips, wrench, flux brush, 
soldering aid tool, 60/40 rosin core solder and 
“Soldering Tips” manual in plastic case. sges 
(Gun alone is $6.95.) Kit Model 8200PK list 


WELLER ELECTRIC CORP., Easton, Pa. 
WORLD LEADER IN SOLDERING TECHNOLOGY 
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PIPE TOBACCO 
THAT STAYS LIT! 
Bond Street keeps burning 
because of its Old English 
cut—a combination of flakes for even- 
burning and cubes for slower-burning. 
You'll like its aroma of fine domestic and 
imported tobaccos, too. 


Light up wall-to-wall RAS 


When you light the whole to- 
bacco surface, your packing will 
burn evenly and smoke cool. If the sur- 
face is not lit wall-to-wall, tamp very lightly 
and finish the job with a second light. 


Give a man a pipe he can smoke . . . and his 
home is bright with a calm delight. 
THOMSON 


Simple. It also mills, drills, grinds, 
polishes and more. That's UNIMAT, 
a miniature machine shop that oper- 
ates both as a precision lathe and 
multi-functional tool on metal, plas- 
tic and wood. Converts in just sec- 
onds. Only 17" long, UNIMAT has 


s like costly big equipment 
E g up a minimum of space. 
No prior experience is neces: to use thís valuable tool. 
The basic unit plus lots of sells for $139.50. Send 
jr $1.00 and get the whole story in 
Techniques'; a 40-page 


Perfor 
while 


for free literature, 

‘Miniature Machining 

photo-packed manual 
Write: American- 


Edelstaal, Inc., Dept. 
HH-6, 350 Broadway, 
NewYork, N.Y. 10013. 
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Magic Box That Plays a Game 
Continued from page 101 


shore. (Make up your own position table 
if you don't believe it.) 

Six of these arrangements are errors—the 
fox is alone with the goose, or the goose is 
alone with the grain. The computer circuit 
is programed to detect all six errors. 

Its heart is a pair of integrated circuits. 
Each chip contains three individual logic, 
or decision-making, circuits. The oil-pres- 
sure idiot light found in many cars is a 
similar type of logic circuit. If the ignition 
switch is on, and, if the oil pressure is too 
low, then the warning light should be lit. 

In a similar fashion, the pair of IC's scan 
the positions of the members of the farmer's 
group, and apply a positive voltage to 
transistor Q3's base (which causes PL to 
light) if they detect an error. Q3 is neces- 
sary since the IC's can't handle the current 
necessary to light PL. 

Building it. The aluminum minibox 
specified in the parts list makes an attrac- 
tive and easy-to-work-with cabinet. Start 
by mounting the eight jacks, S1, PL, the 
battery holders, and the terminal strips on 
the box cover. 

The two IC's, Q1 and Q2, are mounted 
in 14-lead sockets that must be cemented 
(with epoxy) to a strip of perforated 
phenolic chassis board (Vectorbord). Cut 
four openings in the phenolic board to pro- 
vide clearance for the leads. Caution: Do 
not flex the socket leads—they are brittle 
and snap off easily. 

Surround each socket with a ring of 14 
push-in terminals, and connect them to the 
appropriate socket leads with #22 solid 
bare hookup wire: 

Then add the remaining components to 
the chassis board, and connect it to the 
case-mounted components. 

Insert the IC’s—mounted in their plastic 
carriers—into the sockets after wiring is 
complete. Hold each IC so that the Texas 
Instrument trademark (a tiny outline of 
Texas) is facing upwards. Then position 
the carrier so that the notch in its side is 
above the small plastic indexing pin on the 
socket, and snap the carrier into place. 

Modify the four audio plugs by connect- 
ing together—with bare-wire shorting links 
—the central pin terminal and the plug's 
ground (case) terminal. 

The game will provide lots of amusement 
for you and your friends. The youngsters 
also go for it in a big way. 


James Garner Races in “Grand Prix" 
[Continued from page 81] 
tomobile Club, which issues a genuine rac- 
ing driver's license after a candidate’s suc- 
cessful completion of six qualifying events. 

Garner moved to Snetterton in April, 
joining the film's other stars, Yves Montand 
of France, Brian Bedford of Britain, and 
the Italian Antonio Sabato, who already 
had two weeks of instruction. 

“Jolly good." Russell now put the quar- 
tet through an intensive three-day wind-up 
in the actual cars they were to drive on 
location. He coached Garner and his 
"rivals" on the correct line through corners, 
drifting through sharp bends, eyes-hand 
feet coordination, and emergency tactics 
when faced with a spin-off or oil on the 
track. The Professors verdict at the end: 
"Jolly good drivers." 

Meanwhile, Peter Russell was busy with 
the mock-ups. Time was the first problem. 
With only three months to go to the start 
of filming in May, he had to create authen- 
tic-looking 1966 models before the real 
manufacturers had released them. Lotus, 
BRM, and the others wouldn't talk. 

Peter doesn't talk much, either, about 
the back-door and underground channels 
through which he gleaned clues to each 
model’s appearance, later pieced together 
into composite pictures. But his BRM three- 
liter H-16 Formula 1 car, accurate to the 
tortuous tangles of exhaust pipes, was ready 
three days before the highly security-con- 
scious British company unveiled the real 
machine in late April. 

Working around the clock with six me- 
chanics at the school's workshop in Down- 
ham Market, Peter molded the body panels 
in fiberglass. All were preciselv jigged for 
quick bolt-on changes between different 
chassis. And the reds, greens, and blues 
had to match the original shades exactly, 
for filming was in Metrocolor. 

Dummy exhausts were bent from thin- 
walled aluminum tubing. Carburetor-in- 
take trumpets were cut from similar stock, 
flared to just the right angle. Fake tail-end 
gearboxes were fashioned from hardboard, 
wood, and sheet metal. 

Falsies for the wheels. The standard F-3 
wheels had to be stretched to take fat 
GP tires. Peters men slit the rims down 
the middle and welded in five-inch-wide 
hoops. Wheels had to look genuine, too, 
so Peter carved patterns from balsa wood, 
then vacuum-formed the disks from plastic 

Continued 


Optical glass... 
$15 a pound 


... but only 1096 
is good enough for you! 


By the time we've made a finished rifle scope 
lens, the glass alone is worth more than solid 
silver. Even at $15 a pound, we reject most of 
it. Much of that might have been “good enough,” 
but our optical inspectors wouldn't pass it. 
More than a century of optical research and 
manufacturing excellence have made us stick- 
lers for uniquely high standards. Thats why 
shooters who want to be sure — as well as 
proud — of their equipment own B&L telescopic 
AA sights, Everything you want to know 
[==] about rifle scopes is in our 85-page 
manual, “Facts About Telescopic 
Sights.” Send 25¢ to Bausch & Lomb, 
Rochester, New York 14602. 


BAUSCH & LOMB @) 
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This free folder 
was created 
from your 
mistakes. 


Here's how to avoid 101 common 
mistakes that cause wood warp- 
ing, swelling, rotting, paint failure— 
with Woodlife®, the original water 
icq od wood 'preservative. Write: 

„ Plywood Corp., Dept. PSM8-66, 
2305 Superior Ave., Kalamazoo, 
Michigan 49003 


Address. 


iG U.S. Plywood Corporation 


ra made esp ame 


Send 25¢ For 3 Big Catalogs 


PUMPS ELECTRONIC 

WELDERS BINOCULARS 

WINCHES GEAR MOTORS 
SURVEYING COMPRESSORS 
TELEPHONES — SPEED REDUCERS 
HYDRAULICS WEED SPRAYING 
GENERATORS MANY OTHERS e 

Lincoln, 


SURPLUS CENTER CAEG ict, 


FOUR-WAY 
BEST LOW COST 
ARC WELDER 
voy CAN BUY 


AL Complete 


WELD, BRAZE, SOLDER, CUT. monly 


arden 
ORL 
T Year Unco 


V. 
home owners, farmers, hobby! ists, mechanics 
Guarantee. it Jnoperative will repair or replace without charge. You 
ULL FACE SH 


LD, heavy metal cabinet, ground clamp, 12 

RS eee cabloss special conibination, carbon are torch & rod holder, 

carbons, welding and brazing rods, instruction 

ORDER on 10-DAY UNCONDITIONAL MONEY BACK TRIAL. 

SEND ONLY $2 and pay $12.95 plus C. 
charges on fiers. or send 

only $14.95 and we will ship prepaid. Order today. 
Di 


FOUR-WAY WELDER CO. EXER: 


1810S. FEDERALST. 
CHICAGO, ILL. 60616 
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James Garner Races in "Grand Prix” 
sheet. These falsies were trimmed to show 
spoke profiles, sprayed to simulate metal, 
backed with board for stiffness, ringed with 
hub bolts as mock studs, and attached to 
the wheel rims with invisible screws. 

The McLaren wheel was a headache, as 
the only guide was a fuzzy snapshot of the 
latest car. Peter squinted at the pinhead 
image through a watchmakers magnify- 
ing glass to make a drawing. Similarly he 
had to copy the BRM insignia from a tiny 
lapel badge, then hand-paint it on the noses 
of the sham cars. No transfers were avail- 
able. The spoofs were carried out to the 
last detail, down to faithful spacing of the 
phony rivets on the American Eagle body. 

The fleet of replicas was shipped by road 
transporters to Monaco for the first filming 
sequence. It included three additional dis- 
guised racers without engines or gearboxes— 
"rollers" for use in crash scenes—plus a 
Shelby Cobra and a 160-m.p.h. Ford GT 
as camera cars for track shooting. 

A hair-raising crash livens the kick-off 
at Monaco. Garner (cast as Hero No. 1) 
in a BRM nudges team-mate Bedford in 
another BRM as they're entering the chi- 
cane. Garner hurtles into the sea, swims 
to safety unhurt. Bedford spins off into a 
wall, and is rushed to a hospital badly in- 
jured. The BRM manager fires Garner, who 
stomps off to join the Honda team. 

Action is held at this pace throughout 
"Grand Prix," which follows the rival 
drivers from Monaco through the 1966 GP 
circus to Spa in Belgium, Brands Hatch 
in England, Clermont-Ferrand in France. 
It all winds up next month in Monza, Italy. 

MGM signed up professional aces like 
Indy Champ Graham Hill, Richie Ginther, 
Phil Hill, Bruce McLaren, Bob Bondurant, 
and Jo Bonnier as real-life extras. They 
scream around the circuits with the stars, 
drive the camera cars, or serve as technical 
advisors. The filming schedule is tied to the 
actual GP dates in Europe, three or four 
weeks being spent at each location. 

The picture will show motor racing 
through the drivers eyes, says Director 
John Frankenheimer. People will feel 
they're actually behind the wheel of a 
150-m.p.h. car. There are no dubbed or 
back-projection shots. 

On the nose—for close-ups. Franken- 
heimer rounded up 18 65mm Cinerama 
cameras out of the world stock of only 30. 
Aside from those at fixed positions around 


M 


James Garner Races in “Grand Prix” 
the track or carried on the special cars 
for middle-of-the-race filming, some are 
mounted on the nose of the stars’ cars, 
aimed at the drivers’ faces. 

These are radio-controlled for zoom, pan, 
and tilt from a helicopter circling over- 
head. A tiny television transmitter in the 
car sends a picture of the camera image 
to a monitoring screen in the copter. The 
airborne operator can angle and focus the 
camera for the last ounce of melodrama, 
such as a close-up of a driver’s eyes. 

Like a cork from a bottle. No stunt man 
would take on the nightmare crashes. So 
MGM rigged up a remarkable cannon 
to catapult the “rollers” off the track. The 
empty car is impaled on a steel cylinder 
- slipped over the barrel of the gun, which 
is charged with a bottle of compressed ni- 
trogen. When pressure is released, the car 
takes off like a cork from a champagne 
bottle, rocketing to 100 m.p.h. within five 
yards. It can be shot into the air, sideways 
across the track, or forward over a ramp to 
make it roll, tumble, or bounce. 

The Russells contributed a few more 
tricks in the unflagging quest for realism. 
They found that the mock-up F-1 cars 
didn’t have enough power to spin the 
wheels on the starting grid. A bit of oil 
on the big tires to lubricate the treads and 
to make smoke like burning rubber solved 
that one. 

Then there were last-minute changes. 
BRM brought their brand-new H-16 F-1 
car to Monaco, but didn’t enter it in the 
race because it proved too slow in practice. 
They substituted their V-8 machine, the 
ultimate winner. At the circuit, Jim Rus- 
sell hastily removed the H-16 outer hard- 
ware from Garner’s “BRM” and bolted on 
V-8 rocker covers, inlet stacks, and exhaust 
plumbing. 

After the Monaco session, Jim phoned 
Peter, who was holding the fort in Down- 
ham Market. “I need two Ferrari bodies, 
two McLarens, and three BRM nose sec- 
tions,” he told his brother. These were to 
replace camouflage assemblies damaged 
during filming. Using the original molds at 
the school shop, Peter lashed up the fiber- 
glass panels in a hurry. Four days later, 
they were on a plane to Belgium, in time 
for the next filming at Spa. 

Working quietly behind the scenes, the 
brothers Russell really put MGM's spec- 
tacular on the road. 


Don't Growl 


at Your Service Man 


It’s not his fault the By-Pass Valve in a Full- 
Flow Filter does NOT Filter Oil! 


Comes time to change your Oil and Filter...the 
manufacturer recommends you do this at 6,000 
miles. What do you do? If you don't insist on a 
WIX Multi-Cel Oil Filter, chances are 9 to 2 
you'l get one engineered for 2,000 to 3,000 
miles! You get 2,000 miles of filtration—the 
pleated paper gets loaded and the by-pass opens. 
For the next 4,000 miles you might as well have 
no Filter at all. 


MULTI-CEL IS AN EXCLUSIVE 
WIX DEVELOPMENT 
The superiority of WIX Multi-Cel depth type 
filtration went largely unnoticed until a major 
car manufacturer switched from paper. Then, 
when recommended oil change intervals rose to 
4,000, 5,000 and 6,000 miles, the low-mileage 
paper Filter proved unequal to the job. 


Ask for...demand WIX Multi-Cel Oil Filters! 
Because it doesn't make sense to pay for 6,000 
miles of engine protection and only get half of 
what you pay for. 


ww Wide 
a Fitters 


WIX CORPORATION * GASTONIA, N.C. 
CANADA * ENGLAND * NEW ZEALAND 
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your 1966 
buying guide 


FOR PRECISION 
MADE RADIO 

CRYSTALS AND 
ELECTRONIC 

EQUIPMENT 


= Mm. oy CLLLL] 


International Crystal Mfg. Co., Inc. 
18 No. Lee, Okla. City, Okla. 73102 
Rush Free Catalog 


Name. 


Please Print 
Address. 


City. 
“ILLL icd a Ed E Su e 


Largest Distrib- 
utors of new 


teacting crowds at Ope 
ings, Fairs, Roadside 8 
Neoprene Rubber. Gi Plus 25¢ hdig. No Cop's 


NOVEL PROD. CORP. AL S°CONPAVE. Dept. 168 


EVERLITE® World's THRIFTIEST Light Plants 


The Champion—1200 watts 
115 volts AC for only $144.50 


‘Unbelievable but true-Brand new 
Production methods now make pos- 
sible world's finest design in a ser- 


I TV. or anything that 
'urners, 33 ng that 


ondes up 1200 t Powe! 
re rt eni ine swith LE fac- 
tory w farranty. ap. jete with 


EE 
Champion $144.50 E IM 


fe ASTER MECHANIC MFG. CO., Dept. [A Burlington. Wis. 


Southern Customers Write to Dept. B-866, Box 65, Sarasota, Florida 
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Allergy Begins in Your Home 
[Continued from page 76] 
a variety of pollens, mold, and ordinary 
household dust. 

The girl's bed had a polyurethane foam 
pillow. The electric blanket was acrylic, and 
the mattress and box spring were sheathed 
in zip-up plastic covers. "Very good," said 
Wiseman. No exposed allergen producers. 

Then he checked the sister's bed, across 
the room. The mattress was bare, the 
pillow of feathers, the cover heavy wool. 
"This must be changed," he told the 
mother. 

"But Jean doesn't sleep there; her sister 
does." 

"Its not what Jean sleeps on, it's what 
she breathes," said Wiseman. "Every time 
the sister turns over, her bed expels invisi- 
ble dust—and Jean breathes it.” 

He examined the overstuffed living-room 
furniture. “I recommend that you replace 
all of this with something of dacron or 
polyurethane." Jean’s mother looked de- 
lighted. The father scowled. For the time 
being, however, said Wiseman, treatment 
with liquid Dust Seal would be okay. 
Available from medical-supply houses, it 
seals the pores in the furniture to keep dust 
from flying out. The fathers scowl soft- 
ened. The allergist had one major recom- 
mendation: installation of an air-condition- 
ing unit. 

The air we breathe. "There are a num- 
ber of factors in allergy that have nothing 
to do with cause," Wiseman told Jean's 
parents. "One of them is the kind of air 
we breathe. We want it clean, only moder- 
ately humid, with no temperature extremes. 
So I advise an air-conditioner and humid- 
ifier combination to keep the humidity at 
around 50 percent, not 10 or 90 percent 
as in the ordinary home. I also recom- 
mend a permanently installed electrostatic 
dust precipitator, to run night and day." 

Installation of a typical dust precipita- 
tor built into an existing hot-air system runs 
anywhere from about $300 to $1,000. 

We were ready to leave, and Jean’s 
mother opened the closet door to get our 
coats. Out tumbled a bouncy beagle pup. 

“Oh, no!” said Jean. “I didn't want you 
to see. You might make me get rid of 
him." 

Dr. Wiseman smiled. "Probably doesn't 
make a particle of difference," he said. 
“Your tests of dog dander were wholly neg- 
ative." Uu: 


now-new SUper air 


INSTALL-IT-YOURSELF 
AUTO AIR CONDITIONING 


SAVE $75 


NEW COMFY-KIT SUPER-AIR Auto Air Conditioner. 


Now, the 


Complete kit and easy step-by-step 
instruction manual — plus tools, if you want them — just a couple of evenings or a Saturday morning 
and you can air condition your present car — and save seventy-five dollars. Made by the leader in 


auto air conditioning since 1949. 12-month, 12,000-mile warranty. Fits all standard U.S. cars. Can 


be transferred from car to car. You don't have to be a mechanic. Think you can do it? Then send $1 
for complete instruction package, applicable against purchase price. Better yet, send $153.00 or $143.00 
and get your unit right away. Please state Unit Model 
model and year of car. 


(Super-Air or Comfy-Kit), size of engine, make, 
THE STANDARD ® 

IVT 
AUTO AIR CONDITIONER 


SUMMER SPECIAL 


INSTALL-IT-YOURSELF 


SAVE $85 
COMPYHIT 1707 E. OHIO STREET, DEPT. P.S. 


ORDER NOW 
* DALLAS, TEXAS 75216 


*Note: Special mounting brackets for 1966 Ford, GMC and AMC cars with smog devices $15.00 extra. 


ENJOY THE COOLEST CAR IN TOWN 
MINIATURE, ALL PURPOSE CALCULATOR 
ase pore > > CURA pats. A anti 
pk Arid E Ma Weichs EZ 


only 8 ounces, fits hand. 
Fast, accurate, sturdy . . . completely port- 
able. Ideal for oll on-the-spot calculating. 
Fully guaranteed. Price $120.00, availoble | 
on trial bosis. Write for free literature, 
CURTA COMPANY DEPT. PS-8 
P.O. BOX 3414, VAN NUYS, CALIF. 


NUT Revolutionary new non-electric magnet has double the power of Alnico 5. 


jew: 2 LB. MAGNET lifts 125 LBS. 
» 


Full power lasts forever without a keeper. Won't demagnetize. Pulls 125 

|, Ibs.on steel block. Wt. 2 Ibs. /4" x 2-1/2" x 1” No.X-125, $8.95 postpaid. 
ALNICR 5 SPECIALS / WE PAY POSTAGE / MONEY-BACK GUARANTEE 

No. HN25 Tiny retriever assembly pulls over 25 Ibs. $3. 


= 


No. GP3 Electric guitar pickup rod, 3 16” dia. x 1” 10 for $1.95 
No. GPS Electric guitar pickup rod, 5 16° dia. x I-L 2”. 12 tor $3.95 
Ne.C8 — Superpowered rod, rounded ends, 1 2° dia. x3”. $1.25 
No. MM30 Small bar, polished, 1/8" x 3/16" x 1" 10 for $1.00 
No. SC20 Science experiment & hobby kit. 10 assorted magnets. ...$200 
No. RMG Flexible strip magnet, 3/16" thick x 5:16" wide ....24" for $1.00 


No. X12: 
aes SAMPLE PAIR SMALL BAR MAGNETS & BARGAIN CATALOG 25¢ 
MAGNA MAGNETICS, 7777 SUNSET BLVD., LOS ANGELES, CALIF. 90046 Dept M 


AMAZING NEW 


“LISTEN-IN-COIL” 


A (ur 


PICKS UP ANY TELEPHONE CONVERSATION! 


NO CONNECTION TO TELEPHONE NECESSARY! You hear 
the entire two way conversation from a distance . . . unde- 
tected! Limited supply remaining at only $1.98. SUPER- 
SENSITIVE model $2.98. Satisfaction Guaranteed! Catalog 
of LISTENING DEVICES 35c. FREE with order! Save COD 
fee and send Check, Cash or M.O. to: Consolidated Acoustics, 
DEPT. 81,1302 Washington, Hoboken, New Jersey. 


"ioostNs RUSTED NUTS, BOLTS, PARTS IN SECONDS 
at Service Stations, Auto and Hardware Stores 
TOR SPECIALTY COMPANY, CHARLOT 3 


wae SPRAY ON! 
"WIPE OFF! 


L 
Eia LEATHER & PLASTIC 
SPRAY CLEANER 


@ Quickly removes dirt, grease 
end grime. 


© Restores original appearance 


At service stations 
everywhere! For 
name of dealer 
nearest you, write: > 


MALCO PRODUCTS, INC. 
Dept. P-8 Akron 4, Ohio 
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Hil eS 


A Splash of Splendor 
for Outdoor Living! 


Add a new and dramatic dash of excitement 
to your outdoor scene this summer. Install 
an easy-to-build Little Giant waterfall or 
fountain in your yard or garden. Complete 
kits in three sizes starting at $29.95. Foun- 
tain kits $34.95. Those needing only a pump 
have four complete series to choose from. 
Small enough to fit in the palm of your 
hand. Contact your nearest hardware or 
garden supply dealer. 


"Write today for free brochure." 


Little Giant pune company 


3810 N. TULSA STREET * OKLAHOMA CITY, OKLA. 
"World's Largest Manufacturer of Underwater Pumps” 


OVER 
300 
DIFFERENT 


MOLDS 


you can use lo 
make and sell 


YOUR OWN 
ORNAMENTAL 
CONCRETE ITEMS Suri 


CONCRETE MACHINERY COMPANY, INC. 
839 Lenoir Rd.-P. O. Box 99 - Hickory 7, N. C. 


SAVES TIME * HAND WORK * MONEY 


‘400’ RAPID SAW SET 


Get 
The Full Story 


Sets 400 teeth per minute on hand or band saws — 
ace, Ava 


perfectly, 

Automatic! tt 
hammer-an: action! 
Eliminates tooth ` break- 


to 16 point teeth) 
"rrue ^ 


Unconditional guarantee. 
Write for detailed 
brochure today! 
BEAVER MFG. CO. 
Dept. $-2. P.O. Box 3576 
3390 West 1ith Ave. 
Eugene, Oregon 


Outdoor Wiring That’s Easy and Safe 
Continued from page 148] 
ings. Fixtures are connected with flexible 
direct-burial cable; you put it into the 
ground without conduit or other protection. 
A few inches under the surface will do. 

When installing a fixture, leave around 
12 inches of extra cable buried at the spot 
to allow for adjustment as plantings grow. 

Aloft, make your cable as inconspicuous 
as possible. Run it under the eaves of the 
house, up and down the sides of trees. 

For a more permanent mounting of any 
ground fixture, put its spike in a small can 
of cement and bury the whole thing. 

Transformer capacity dictates how many 
fixtures may be attached to it. Total watt- 
age of fixtures should not exceed the 
transformer’s wattage rating. If it does, get 
a bigger transformer, or use two. 

As a rule of thumb, you can use up to 
100 feet of cable with minimum voltage 
drop. If you go farther, the transformer 
should be connected in the center of the 
line load. 

Protection from weather. Transformers 
usually have a weatherproof housing, and 
may be mounted inside or outside the 
house. Put a weatherproof wood box over 
the outlet if you want to use your lights in 
rainy or snowy weather. These outlets are 
weatherproof only when they're closed and 
not in use. 

A plug-in transformer with a switch is 
installed at the handiest convenience out- 
let. With other transformers, you must put 
in a switch. This has to be on the 110-volt 
side of the transformer, so start your run 
from a first-floor or basement outlet or 
junction box. 

If you connect with an outlet box, it 
should be at the end of a cable run. All 
you do is connect the new cable and con- 
tinue it on to the switch. 

In starting from a junction box, unscrew 
connectors from existing splices, add the 
new wires, and replace the connectors or 
use bigger ones. 

Attach the black wire from the starting 
box to one switch terminal; attach the black 
wire from the transformer to the other 
switch terminal. White wires are spliced 
together. 

If the transformer is mounted indoors, 
the 12-volt wires are led out through the 
wall to the lights in the same manner as 
shown for UF cable. No grounding wire is 
included in low-voltage cable, however. 


186 | POPULAR SCIENCE 


REPAIRS 


DURATITE* 


FORMULA 99 PLASTIC 


BOMBS 
Chemically removes 


A HARMLESS TO 
“_ PLUMBING, PIPES, TREES, SHRUBS 


END Inconvenience and bother! 

KEEP SEWERS OPEN with BLITZ SEWER BOMBS 
These Non-Erplosive Bombs when flushed through your 
toilet will find their way to the roots or other organic 
stoppage and chemically destroy them. HARMLESS to 
plumbing, pipes, trees or shrubs, BLITZ will also remove 
Tags, grease, etc. BLITZ is the new modern safe way to 
keep your sewer open. 


WOOD DOUGH | wero 
Package of siz $3.00 plus 3¢ postage sorry, no COD's 


FORMULA 99 
AUTO-HOME PRODUCTS Inc. Molds like dough—dries 


303 Cedar St. Rockford, Illinois hard as wood so you can W000 DOUGH 
sand, saw, nail, drill, paint, — 
Mons EN ALVA ALLEN Swaine stain, varnish or shel- 


PLASTIC 


>) Power Punch Presses lac it. The plastic wood 
1 to 150 Ton Capacity filler preferred by professionals— fills 
ont Complete tine of Punch presses: in deep holes in one application. Natural 
undreds o iffere: i 
(9b model combinations. Write for FREE and 8 matching wood colors. Sold at 
_ Motor literature on presses and complete leading hardware, building supply, paint 
incl ress accessories i; 
as—Feeds’ Punch Units, Dies, etc. and specialty stores. 
—— Ala Allen Industries, Dept. PS, Clinton, Mo. 
XR TEN DAP DAP INC., Dayton 31, Ohio 
S! BUILD THIS SUBSIDIARY OF Pough Inc. 
Ki DS: has Tr Ri 
Learn how you Md BUILD AR 
EX e HEAVY DUTY BALL-BEARING PUMP 


ll-metal, rust-proof XB pump with stain- 
less shaft. Use 14 HP or larger. 1 HP for up to 
5,200 GPH 60' high or 3,000 GPH from 25° 


new engines $30 
with FREE con- 
fidential list and 

coupons when you 
order your plans 


for plans (i w " 

well. 114” inlet. 1" outlet. For belt or 
send 104 for brochure describing plans; | Po LO. EY: 
PLANS, Box517 Dept P8.8 Omana, Neb. | Famous Type P won't rust or 

bearing. Hundreds of thousands in use. U| 
2,400 GPH. 1" inlet. 34" outlet. Only 

Postpaid cash with order. 
Money Back Guarantee. LABAWCO PUMPS Belle Mead 103, N.J. 


PER Tae Fits all 4 light systems—bright 
sockets. American made for 

FLAME THROWERS American cars, 65,000 candle 
nn power in each sealed beam 

= wall unit. Over 2/2 times as bright 

as the factory stock brights. 

Lets you really see where you 

are going. $995 pair 

Prepaid U.S.A. No C.0.D. Los 


WE'LL AIRMAIL YOU 


up to 51, 35000 


or endorsers. Even the pi 


IMPORTED ONLY 
STILETTO POCKET [5 
KNIFE 


9” Overall Length aX. instantly 
5” When Closed ? wer Eua 


* Opens instantly 


€ Sharp and LA 
Tougl biade holds Its edge Tor 
years of long hard service 
© Stainless ; A knife you will be proud to 
Steel $ own. Guaranteed. Money back 
Blade Cs in five days if not satisfied. Send 
$1.75 plus 25c to cover postage 
ling. NOT SOLD TO Mi- 

NORS. Please state age. 


WESTBURY SALES CO., DEPT. S121 
P. 0. BOX 415, WESTBURY, N. Y. 


your check wont know it's a loan. 


FE a ERN 
Cd a 


TRANS-CON FINANCE CORPORATION Pop 8-6 


P. O. Box 2393 Fort Worth, Texas 76101 
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Yours P| BY cox, - 
THIS AMAZING NEW APPROACH TO THE 
FASCINATING WORLD OF MATHEMATICS. m 


to introduce you to the p" 
Popular Science Book Club 


Here is a unique, highly successful way for you to master 
mathematics, to find quick and accurate solutions to 
practicallyany math problem ! Whether it's business arith- 
metic, household budgets or bank statements, HIGH 
SPEED MATH helps you solve hundreds of different 
problems with minimum effort, maximum accuracy and 
speed! 


Just think — after you've léarned HIGH SPEED 
MATH’s easy-to-apply secrets, you'll be able to find 
32% of $27.50... or divide 572 x 44,560 by 21... in 
just a few seconds! You'll do these and many more 
problems in your head with little effort, by using an 
incredibly simple method that's always accurate. 


The magic of this unusual book is its wonderfully 
usable techniques — not tricks, but proved metbods 
based on sound mathematical rules. Even if you've never 
particularly liked arithmetic, you soon discover that 
solving math problems this unique new way will not 
only be easy, but lots of fun, too! 


Remember — this fascinating book of short cuts and 
time-saving methods, HIGH SPEED MATH, comes to 
you FREE (instead of the regular price of $6.00) to 
introduce you to the Popular Science Book Club! 


AS A MEMBER OF THE POPULAR SCIENCE BOOK CLUB, 
HERE ARE SOME OF THE ADVANTAGES YOU WILL ENJOY! 


te YOUR COPY OF HIGH SPEED MATH (regularly * YOU GET BIG DISCOUNTS ON EVERY CLUB 
$6.00) comes to you right away, FREE! SELECTION — all your PSBC books come to 
te YOUR FIRST SELECTION, HOW DOES IT WORK you at way below bookstore prices! 


(regularly $4.50, comes to you for only REE 10-DAY EXAMINATION OF EVERY SELEC- 


p> $2.95! a$ 

| TION — books are always returnable after 

. X CHOOSE AS MANY OR AS FEW BOOKS AS YOU dad. dew 1 ^ 
WISH — to retain all membership benefits, you have decided—no obligation, of course! 5 
you need buy only one more Club selection X FREE SURPRISE GIFT-OF-THE-MONTH — a E 
(after your initial selection) within the next unique bonus "mystery" comes with every 


year! selection you take! 


"f 


MAIL ATTACHED CARD TODAY! : : 
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Your first selection 


IS A BOOK BURSTING WITH THE “HOW & WHY” 
OF EVERYDAY THINGS FROM AUTOS TO ZIPPERS 


Owning this book is like adding to your household a 
factory expert for every household appliance you have, 
a master mechanic for your auto and all mechanized 
equipment you may own, and a science teacher to ex- 
plain the scientific principles behind the workings of 
everything from rainstorms to radio tubes! 

Yes, the knowledge of all these experts is rolled up 
into one big, beautifully illustrated book that will be a 
valuable and practical addition to anybody's library — 
and especially fascinating to the science-minded man. 
That's because HOW DOES IT WORK, besides reveal- 
ing the mechanics of so many things, also goes into 
the scientific details behind them. You are undoubtedly 
familiar with the common wood screw — but did you 
know that it works on the fundamental principle of the 
wedge? (Large, close-up pictures make this principle 
brilliantly clear.) 

No matter where you open this book, you'll find absorb- 
ing material. Did you know for example, that your TV 
picture is made up of a single moving spot of ligbt? That 
in an ordinary candle it is the wax itself that burns, 
not the wick? That a common corkscrew can exert a 
pull of 300 pounds — often necessary to remove a 
stubborn cork? 

Of course, HOW DOES IT WORK deals with more 
complicated things too — your automobile’s engine, 
transmission and electrical system, thermo-electricity, 
electroluminescence, AM and FM broadcasting, stereo 
hi-fi sound reproduction, ultrasonics, much more. Home 
appliances and household items include can openers, 
traverse rods, lawn mowers, blenders, mixers, toasters, 
irons, waffle irons, faucets and valves, sewing machines, 
ovens and ranges, musical instruments, much more. 


Members’ Price 

ups 
BUILD A WONDERFUL HOME LIBRARY AT 
SPECIAL MEMBERS' DISCOUNT PRICES! 


With your Club selections, you'll be able to 


The Popular Science Book Club was created 


especially for Popular Science readers like your- 
self — men with an active interest in the world 
of cars, electronics, space, science, home repairs, 
home workshop, aviation — in fact all the pop- 
ular science subjects you enjoy. 


ays fun! 


choose from a range of fascinating titles as 
broad and varied as Popular Science magazine 
itself! 


As a member of the Popular Science Book 
Club, you'll also share in savings resulting from 
large Club editions — in the form of big dis- 
counts on every selection you accept! Every 
month you'll receive a Club bulletin fully de- 
scribing the current, lively selection, which you 
may accept or refuse — you may order every 
book or none at all. To retain all membership 
benefits, you need buy only one additional Club 
selection within the next year! 


m 
it's awi 


MAIL ATTACHED CARD TODAY! 
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Trough catches filings from vise work 


Make this extension to fit your work bench. 
It will prevent filings and sawdust from getting 
on the floor and being tracked through the house. 
The one-piece, right-angled shelf is held in 


Make and store your own crushed ice 


Here’s a way to have a supply of crushed ice 
whenever you need it. The only equipment you 
need is water and some milk cartons. Freeze 
the water in the cartons. Then slam them 
broadside a few times on a concrete floor. The 
cartons don't break—and they're full of crushed 
ice. Empty them into a big plastic vegetable 
bin, and keep on your freezer shelf. 

H. G. LansEN, Alexandria, Va. 


Store shop items in plastic food jars 


Those tough, semitransparent plastic contain- 
ers that many foods come in are useful for stor- 
ing screws, nails, and many other small objects. 
You can identify the contents at a glance. 

A. J. HAND, Grinnell, Iowa. 
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SHORT CUTS AND TIPS 


FROM PS READERS 


WY, t a k 
TO ATTACH NZ TO REMOVE — 


place by close-fitting cleats into which it is 
snugged (drawing above). This arrangement 
permits quick removal of the extension when 
you have oversize pieces in the vise. The trough 
is easily brushed clean. 

R. Carorosro, Flushing, N.Y. 


Mower hard to start? Check plug wire 


When my power mower got hard to start, I 
installed a new spark plug. That didn’t help. I 
renewed the points and condenser. No luck. 
I'd have gone on to a new coil if I hadn't de- 
cided to inspect the motor closely. A fine crack 
in the spark-plug wire where it passed through 
the motor frame was causing a weak spark. 
Wrapping it with electrician's tape was the cure. 

H. G. Fisuzn, Elkhart, Ind. 


Magnet holds brushes to paint can 


Keep those small paintbrushes within easy 
reach while you work. Attach a small, powerful 
magnet to the outside of the paint can. The 
magnet will hold them for you, as shown above. 

Ken PaATTERSON, Regina, Can. 


REAL FLYING MODELS 


ROCKETS! /. 


Flights up to 2500 ft. tear 


new rockets 


BLAST OFF! . . . with a flying scale model for you to 
build and fly 


THE BEST KNOWN 
IS KNOWN BEST 


IDEAL STARTER KIT 
WWAC Corporal (shown) with 2 powerful rocket 

engines, all parts, instructions, design 

booklet and FREE illustrated cata- X 

log. ORDER NO SK2 ......$2.00. Giant illustrated 


Wor SK-6, same as above, plus catalog ...25¢ 
igniter-launcher ..,....... z 


PLEASE USE ZIP CODE WHEN ORDERING 


ESTES INDUSTRIES 


PENROSE 23, COLORADO Many fights — Parachute recovery 


Dealer inquiries Invited 


| , WALLS FLOORS 
ww 


DIRTEX is an ammoniated cleaning com- 
pound for removing dirt, grime and grease 
from all surfaces. DIRTEX dissolves quickly 
in warm water, does not require rinsing. 


RING MIDGET for 1966 30% more horsepower, amazing perform- 
Available in 1 Ib. and 3% Ib. packages. 


nce, Faster, Quieter, Many new feat World's Lowest Priced 
Car. Drive it for 75c per week. Owner Demonstrators wanted. Send 
25c for 32 page book, fully illustrated, dealers pi Or send $1 
(refunded first order) for this plus service and repa l and 16 
Mores of car and factory. MIDGET MOTORS CORP., ATHENS 2, 


"WHERE PAINT IS SOLD” 


SAVOGRANI 


Addison, lil. NORWOOD, MASSACHUSETTS Los Angeles, Cal. 


NEW! FROM THE MAKERS OF TURTLE WAX 


TURTLE OIL 


TUNES UP YOUR CAR 
IN JUST TWO MINUTES! 


New Portable LIGHT PLANTS 


110-120 V. A. C. 1500 watts, 60 cycles. Weight 24 Ibs. Size 
10" x 5". Fanbelt driven from car, pickup or gas engine of 
2%, or 3 h.p. Operates V?" Drills, Saws, T.V. Brand new. 
Money back guarantee. Regular $89.50 now $49.50. With switch, 
pulley and voltmeter. Send check or money order. 


VIRDEN PERMABILT CO. 


O TUO TUO TUO? TI 


Box 7066 Amarillo, Texas 79109 J 
Radio and Finder: 4-band, 12-transistor portable 
FACTORY DIRECT! picks up standard broadcasts, planes in flight, air- 
port control towers, police calls, short wave and 
s complete marine band. Rotating antenna and null 
meter also make it an accurate radio direction finder 
for the boat. The 2-lb., 8" x 5" x 2" unit operates 
i mig 4 ways—internal batteries, external dry cell, house 

© Precision welded frame s 
* Complete instructions Assembled $119.95| current or sun power from solar cells. Write for 
RUSH BS for brochure to: FREE booklet. Nova-Tech, Dept 45, Manhattan Beach, 

BIRD engineering, Box 427, Dept. R&M Omaha, Nebr. 68101 Calif. 


Money Back Life Time 
Guarantee T Guarantee 
All New 110 Volt Heavy Duty Arc Welder. You cannot buy a better welder anywhere at this low price, 
NO EXPERIENCE NECESSARY; Anyone can braze, solder, cut and weld metal up to 34^ thick. Gener: 


ates heat to 10-000 degrees for cutting tnrouzh steel plate. etc. NOTHING ELSE TO BUY. Comes com- 
plete with heavy duty power cable, twin carbon torch. helmet, instruction book, rod hold 


Supply of 1/16" and va? welding and brazing rods, carbons, and Aux, ctc. MONEY BACK GUARANTEE. 
Try tt for 10 days; If hot completely satisfied, we will Immediately refund your money without ques: 
tion. LIFE TIME GUARANTEE. Never a repair charge for parts or labor. SEND ONLY $2.00 and when 
delivered pay postman $16.95 plus postare. or send $18.05 and we wiil ship postpaid, (For an extra 
supply of rods, cafbons, and flux, send an additional" $2-00: 


Do not confuse this new improved welder with other units 14.95. This is a heavy duty delux 
model selling for $18.05 And we have over 25.000 satisfed customers throughout ‘the world. SEND ONLY $2 00 
Order direct from factory: NATIONAL ELECTRIC, Dept. PS-8, DELRAY, FLORIDA . 


Enjoy Independence 


With A Sparetime 


BUSINESS 
OF YOUR OWN 


we: == Here's a proven, practical way 


to earn sparetime cash while you 
develop a money-making business of 
your own. Investment is small. There's 
no overhead, no stock to carry, no 
| selling involved. Automatic Foley Saw 


EU 


TE Filer, easy to operate, flles combina- 

e tion ‘saws, hand, band and circular 
saws. No experience needed. 

Earn ‘3 to $6 An Hour In Sparetime 


Get started now and watch your business grow! Thousands are 
earning cash this easy way—many build a complete sharpening 
service with year around profits. You can, too, with the easy-to- 
follow Foley Plan—write us today! 


3 | FREE BOOKLET SHOWS HOW 


Fact filled booklet tells you how to start a spare- 

: time business; how to get new business. Rush cou 

WE ect Money Making Facts" and details on Easy 
BAM | ment Plan. No salesman will call. 


LU a ae ae ee 


DANI EO Manufacturing Co. 
819-6 Foley Bldg., Minneapolis, Minn. 55418 


Bend FREE BOOK—''Money Making Facts’, and Time Payment 
lan. 


Address, 


1% 

| l 

| l 

ee O l 

l l 

l l 
J 


| City. State. Zip Code. 


POWER GUN 
OPENS SEWER 
INSTANTLY 


Tells How 


SAVES PLUMBING To Clean 
REPAIR BILLS All Drains 
FREE TRIAL OFFER | (Helpful Data) 


Presto, one shot of new POWER GUN re- 
moves Grease, Detergent, Roots in Sinks, Uri- 
nals, Showers, Bathtubs, Toilets, Floor drains 
34” to 6" pipe 200 Ft. Amazing Reaction. 
Receive valuable advice on Drainage Prob- 
lems. FREE SKETCH of Plumbing Pipeline 
in buildings. Start your own Business or save b. 
Plumbing Repair. Tear this Ad out now and — Powerful 
write name and address beside it for FREE Chain 
(Chicago Phone Reaction ~ e 


ROD, 
CENTRAL Pave, CHICAGO, ILL. 60630 


2 N. 


SAVE MONEY on 

tic and imported hardwoods . . . 
dimensions. Over 1500 items for the 
home craftsman and woodworking 


V E N [3 E RS . T 0 OLS hobbiest. Lamp parts, upholstery sup- 


plies, tile, power tools at discounts. 


STRAUS VEW CATALOG READY 
POWER TOOLS EHP EOS 
at Lowest Postage. Write... 


CRAFTSMAN Wood 


i. T4X34) Service Co. Dept. B-86 
Discount Prices | ANN Nt 
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SHORT CUTS AND TIPS 


FROM PS READERS 


Mark your tools with your name 


Play safe. If you lend out tools, you have 
a better chance of getting them back if your 
name is on them. An easy way to do this is 
with embossed-tape labels (shown above). 
Other ways: engraving on metal tools with 
a vibrating stylus or prick-punch; stenciling 
on wood handles with orange paint. 
J. Burroucus, Tacoma, Wash. 


Toothpicks keep gap in lug wiring 


In soldering wires to lugs, it is often neces- 
sary to leave space for future wires. Usually 
the lug opening fills with solder, making this 
difficult. Inserting one or more wooden tooth- 
picks will not interfere with soldering, and 
will leave an open gap. 

H. Y. Moon, Orient, N.Y. 


Shrinks Hemorrhoids 
New Way Without Surgery 
Stops Itch- Relieves Pain 


For the first time science has found a 
new healing substance with the astonishing 
ability to Shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took place. 

Most amazing of all— results were so 
thorough that sufferers made astonishing 
statements like “Piles have ceased to be a 
problem!" 

The secret is a new healing substance 
(Bio-Dyne®)—discovery of a world-famous 
research institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H9, Ask for it at all drug 
counters. 


RAY GUN! 
Want to build a Laser? 


price lists, "only Dod. Blueprints sent 
COD. with $2 depo: 

M&J INDEPENDENT RESEARCH COMPANY 
1507 W. 24th $201, Lawrence, Kansas 66044 


BILL PROBLEMS ? 
WE CAN HELP YOU 


NOBODY REFUSED UP TO $15,000 


Bad Credit No Problem = Not a Loan Co. 
Send your name and address for FREE application * 


NATIONAL ACCEPTANCE, dept.M- i* 
5133 N. Central Ave., Phoenix, Arizona AC 


It's a great sport! Improve your 
ski, with this. Indoor-outdoor 

oot silent Sharpshooter. 
levelopment gives amazing 
high velocity and accuracy. Pene- 
trates 60 pages of this magazine. 
It's great fun to use for target 
Rames, practice fast draws. and 
shooting from the hip. Comes 
with generous supply of BBs. 
Dealer inquiries invited. Only 
$1.00 PPD. COD's okay. SP 
Products ^ Company, ' Bo 
14011. San Diego, Catitornia 
9: 


Safe Beautiful Low Voltage (12V) 
Outdoor Lighting as featured in 
this issue of POPULAR SCIENCE 


lg hlzgvisg 
9 
Write for William Locklin's illustrated 


handbook of 21 fixtures. 
Enclose 25 cents. 


Loran, Inc. + P.0. Box 911, Redlands, Calif. 


GOVT. SURPLUS Locos SAVE, 7» 90: 


HEAVY DUTY AC GEAR MOTOR 
Rated V4 HP @ 1725 RPM's. Runs on 115 
¥. AC, 60 cycle, single phase. Continuous 
duty. Reversible. 34% keyed output shaft 
120 RPS Ali metal gear case construction. 
Exc. for conveyor belts, garage door opene 
any heavy duty-low speed use. 11347 L x 734” W x 6” H. 
" y, Special purchase. Specify model VW120, 


1500-1 GEAR HEAD MOTOR Speed 

6 RPM à 24 V.D.C. Reversible. 5 

ize runs well om id V.D.C on reduced 

power. Excellent for small drive unit for 
kids cars, powered displays, cap- 


X 3127 We Approx. GOV T 
- Just $12.95 


DC JET GENERATOR ARC WELDING KIT complete 
with GE Type CM Gen (30 V. D.C. 400 AMP, 3000 RPM: 
ampere rating is for continuous duty, intermittent amperage 
is 500 to 600 amps), Also 2 rheostats, 1 voltage reg., 1 volt- 
meter, 1 electrode holder, 1 welder's mask, 1 toggle switch, 
10 Ib. vacuum ed 1% in. welding rods, pair weld gloves 
& spline coupling, All unite guaranteed pre-teated, Wt, 110 1s, 
Approx, GOV'T COST $700. All items $64.50 


CoN FH onec 


HEAVY DUTY MAGNET Fantastic power, 
will pull 1 s. on steel block. Excellent as 
dover, Pieke up ail ferrous molala. 

H. Shpg. Wt. 3 lbs. $7.98 


AIRBORNE SALES NEW! BIG 1966 CATALOG 


Send 25c for amazing catalog with 1000's 
of bargains in hydraulics; electrical, ma- 
rine, automotive items, ete, Order from 
ad. Prices FOB. deposit for COD, 
Pls. include your zip code number, Satis- 

reae] fying mail order customers thru-out the 
world since 1945. 


AIRBORNE SALES CO. venc 


8501 Stellar Dr. + Box 2727 + Culver City, Calif. E] 


i MAGNETS 


AMAZING, PERMANENT,  NON-ELECTRIC,  MIGHL t. 
Conduct Mteresting experiments: Hundreds Of unear Retrieve valuabla 
Steel items such as guns, tackle from fresh or salt water, tools from 
tanks and drains. GUARANTEED. Try any magnet one week. Money 
back if you are not well pleased. 
$-710 (Wt. 53 oz.) Hax pull of 225 block ..$18.50 
$-625 (Wt. 49 oz.) Has pull of 125 block ::$12: 
: 18 or.) Has pull 15 
t oz. 


1 block ;: 
block :: 
el block : 7 

” 12 for 


MIAMI MAGNET COMPANY, 3240 1 
CATCH THEM /(: 
ALIVE — JO» 

AND UNHURT! £); 


Amazing HAVAHART A 
trap captures raiding pu 4 


rats, rabbits, squirrels, 

skunks, pigeons, sparrows, etc. Takes mink, coon without 

injury. Straying pets, poultry released unhurt. Easy to 

use—open ends give animal confidence. No jaws or springs 
for all needs. FREE illustrated 


“atehes more! 

Easy to use! 
HAVAHART, 137-T Water St., Ossining, N. Y. 10562 
Please send me FREE new 48-page guide, price list. 


Name. 


Address. Zip. 


AUGUST 1966 | 195 


MAIL 
ORDER 


SHOPPERS’ MART 


A selection of predocie available by mail for Popular Science readers. 


All merchan: 


COVERALLS—ONLY $3.98 


Now all weather protection for you & your 
clothes. Custom designed, l-piece, full 
length zipper—goes on & off in an instant 
It's rugged, durable, lightweight, 100 
waterproof. Not affected by oil, grease, mil- 
dew or ordinary chemicals. Guaranteed not 
to crack, stick or peel. Keep in car to wear 
when changing tires. Ideal for fishermen, 
hunters, golfers, gardeners, etc. Specify 
Small, ‘Medium or Large. $3.98/35¢ pp- 
hdlg. Depot, Dept. PS-866, Tuckahoe, N.Y. 


2^ 


GENTLEMEN'S POCKET KNIFE 


Sharp enough to shave with! This fine knife 
has 2 blades made of the new Razor Blade 
Stainless Steel. It’s guaranteed to be the 
sharpest knife you have used—or your 
money back. Each high-carbon stainless 
blade is individually micrometer-checked, 
hand-honed and hand-edged to razor kee! 
ness. Knife is 3" long; has one 2" blade, 
one 12” blade. Only $1.89 + 25€ p.p. & 
hdig. Alexander Sales, Dept. PS866, 
Marbledale Rd., Tuckahoe, New York. 


WORK WONDERS WITH WIRE 


The amazing, new Wireformer is a simple, 
precision made, vise held tool which lets 
you bend, straighten or cut wire—no pliers 
needed. You can make your own peg-board 
hooks, shelfhangers, shelves, clamps, 
handles, 10,000 other wonders for home, 
shop, farm, garage, etc. Does the work with 
the pressure of one finger. You'll wonder 
how you ever got along without it. With il- 
lustrated instructions &  brochure—$3.98 
ppd. Depot, Dept. PS-866, Tuckahoe, N.Y. 
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on a money back guarantee. Order di 


SWIM-MATE 


INVISIBLE SWIMMING. AID... 
SECRET SUPPORT IN WATER 


Join in the water fun—even if you can't 
swim a stroke! This amazing support buoys 
you up—gives you confiden: fhe water. 
It's a thin, inflatable, soft jersey form that 
hugs your body, is not noticeable in the 
water or on the beach. (Not a life pre- 
server). Fits under any swimsuit—allows 
complete freedom of movement. For men, 
women and children. Weighs just 4 ozs. 
Give waist size when ordering. $5.95. 
Alexander Sales, Dept. PS-866, Tuckahoe, 
N.Y. 


THE PIPE TOTE 


Any pipe smoker will welcome this tote that 
keeps his briar handy—and out of his pock- 
et. Slides easily on belt or on suspenders. 
Will carry any size or shape pipe safely and 
neatly. Ideal for golfer, tennis player, fish- 
erman—or any man who want his pipe 
close at hand at all times. Saddle stitched 
genuine leather. Monogrammed with two of 
three initials in 25 Kt. gold. Please specify 
initials. $1.75 ppd. Empire Mdsg., Dept. 
PS-866, Tuckahoe, N.Y. 


CAR HOLD-ALL AND ARM REST 


3 compartment Hold-All ends cor clutter, re- 
duces driving fatigue when used as armrest, 
& is a portable carrying case. Snap handle 
on top, & use for carrying dozens of items. 
Has room for storage & a coin compartment 
with separate door of its own. Made of 
rugged plastic in black Morocco leather fin- 
ish (washable). With memo pad, pencil, 
partition & handle. Fits all cars—front and 
reor. $6.95 ppd. Empire, Dept. PS866, 
Tuckahoe, N.Y. 


ctly from advertiser. 


“/SHARPIE’’ RAZOR BLADE SHARPENER 


Guarantees 100 shaves from every blade— 
makes old blades sharper than new in 
seconds! You'll never run out of blades 
again with this amazing device. Simply 
insert old, dull blades in Sharpie, pull the 
cord once or twice and all 4 edges of the 
blade a honed to surgical sharpness! 
Fast—effi it—for double-edge blades. A 
real bargain for only $2.49 ppd. Order to- 
day from Alexander Sales Corp., Dept. 
PS-866, 125 Marbledale Rd., Tuckahoe, N.Y. 


Ld 


INTERPOL 38 


Authentic model of the famous snub-nose 
revolver used by the world's greotest security 
forces: Scotland Yard, FBI, French SCI, Ger- 
man BKA, etc. Just snap in rounds of 
and you have 12 quick ''shots.'" 
looks exactly like original—shoots blanks 
only with sound of real shots. Perfect starter. 
pistol; for stage, for protection. Only $3.95 
ppd. Satisfaction guaranteed. Alexander 


Sales Corp., 125 Marbledole Rd., Dept. 
PS-866, Tuckahoe, New York. 
Gj 
f 
A 


PERMANENT MATCH 


This tiny marvel is guaranteed to light up 
to 10,000 Times. Gives years of steady 
service. Just pull it out of its slim case, 
strike on the side . . . it's lit! Replace into 
case to extinguish. Only 134” high, feather- 
weight, metal construction. Has its own 
small ring for easy attachment to any key 
chain. You always have a light in any 
weather. Order several today. Only 69¢, 2 
for $1.25. Depot Sales, Dept. PS-866, 
Tuckahoe, N.Y. 


Lal 


3" ASTRONOMICAL TELESCOPE 


See stars, moon, phases of Venus, planets 
close up. 60 to 180 power—famous Mt. 


Palomar reflecting type. Aluminized & over- 
coated 3" diameter f/10 primary mirror, 
Equipped with 60X eyepiece 
3X finder scope, hardwood 


ventilated cell. 
and mountes 


USE YOUR TELESCOPE'' book. : $29. 95 Ppd. 
Order Stock No. 85,050-NS. Edmund Scien- 
tific Co., Barrington, N.J. 08007. 


SHOPPERS’ MART 


For information on how you can place an ad in this profitable section, write or call 
Harry Fleischman, Popular Science, 355 Lexington Ave., 


FISH’ WITH A MAGNET 


Go treasure hunting on the bottom! Fas- 
cinating fun & sometimes profitable! Tie a 
line to our 5-Ib. Magnet—drop it overboard 
in bay, river, lake or ocean. Troll it along 
bottom—your ‘‘treasure’’ haul can be out- 
board motors, anchors, other metal volu- 
ables. 5-Ib. Magnet is war surplus—Alnico 
V Type—Gov't cost $50. Lifts over 150 Ibs. 
on land—much greater weights under wo- 
ter. $12.50 Ppd. Order Stock 70,571-NS. 
Edmund Scientific, Barrington, N.J. 08007. 


N. Y. 10017. Phone: 212-687-3000. 


AMERICAN MADE OPAQUE PROJECTOR 


Projects illustrations up to 3"x3l;", en- 
lorges them to 30" x 35" when the screen 
is only 61/2 feet away. No film needed. 
Projects charts, diagrams, color or black and 
white. Primarily intended for children. 
Operates on 115 .C. 6 ft. extenstion 
cord ond plug included. Operates on 60 
watt bulb, not included. Size 12"x8"x 
41," wide. Weight 1 Ib. 2 oz. Plastic cose. 
$7.95 ppd. Order Stock No. 70,199-NS. 
Edmund Scientific Co., Barrington, N.J. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps Electric Generator. 
Generates up to 90 volts by turning crank 
Use in high impedance relays. Chai 
ground & bring up night crawlers for bait 
or study. 2 Alnico Magnets alone now 
worth more than original gov't. cost of 
$15. Wt. 2 Ibs. $6.95 Ppd. Order Stock 
No. 50,225-NT. Mtd. with light, to demon- 
strate electricity, $11.95 Ppd. Order Stock 
No. 50,365-NS. Edmund Scientific Co., 
Barrington, N.J. 08007. 


GIANT SURPLUS BALLOONS 


“Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy black rubber. Inflate with vacuum 
cleaner or auto air hose; or locally avail- 
able helium for high rise. 8' diam. $2.00 
Ppd. Order Stock No. 60,568-NS. Edmund 
Scientific Co., Barrington, N.J. 08007. 


NEW BINOCULAR-TO-CAMERA HOLDER 


Fits any camera for exciting telephoto pic- 
. 35-mm camera wi 7x50 binocular 
brings distant objects 7 times nearer. Ideol 
for long-range photos of wild life, ships, 
people, planes, etc. Attaches easily. Use 
any binocular or monocular—and camera— 
still or movie, color or black & white. Gray 
crinkle and bright chrome finish. 10” long. 
Full directions. $11.50 ppd. Order stock 
No. 70,223-NS. Edmund Scientific Co., 
Barrington, N.J. 08007. 


AMERICAN MADE 7X50 BINOCULARS 


Big savings! Brand new! Crystal-clear view- 
ing—7 power. Every optical element is 
coated. An excellent night glass—the size 
is recommended for satellite vie Indi- 
vidual eye focus. Exit pupil 7 mm. Approx- 
imate field at 1,000 yards is 381 ft. Carry- 
ing Case included. American 7x50's normol- 
ly cost $274.50. Our war surplus price saves 
you real money. Only $74.80 ppd. Order 
Stock No. 1544-NS. Edmund Scientific Co., 
Barrington, N.J. 08007. 


NEW MODEL DIGITAL COMPUTER 
Solve problems, tell fortunes, play games 
with miniature version of giant electronic 
brains! Adds, subtracts, multiplies, shifts, 
complements, carries, memorizes. Colored 
plastic parts easily assembl 12"x3%2" 
x434". Incl, step-by-step assembly dia- 
grams, 32-p. instruction book covering op- 
eration, computer language (binary system) 
programming, problems & 15 experiments. 
$5.98 Ppd. Order stock 2270,683-NS. Ed- 
mund Scientific Co., Barrington, N.J. 


GIANT FREE CATALOG 


Completely new 1966 Catalog. 148 pages 
with nearly 4,000 unusual bargains. 
g new categories. Many new items. 
100's of charts, illustrations. Many hard- 
to-get war surplus bargains. Enormous selec- 
fion of telescopes, microscopes, binoculars, 
magnets, magnifiers, prisms, photo com- 
ponents, etc. For hobbyists, experimenters, 
workshops, factories. Shop by mail. 

salesman will call. Write for Catalog "NS 
to Edmund Scientific Co., Barrington, N.J. 
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A selection of products available by mail for Popular Science readers. 


All merchandise mg a money back guarantee. Order directly from advertiser. 


TINY BLOCK & TACKLE LIFTS 2000 LBS, 


Portable, weighs only 15 oz., yet powerful 
enough to lift up to 2000 Ibs. One hand 
operation. Incl. 100 ft. nylon cord. Great 
for hunters, farmers, handymen, motorists, 
yachtsmen, for lifting heavy game, mo- 
chinery, boats, etc. Finely engineered alu- 
minum, steel axles pre-lubricated for life, 
welded steel rings. Free carrying case, in- 
structions. Made in USA. 1-yr. guarantee. 
$6.95 + 55¢ pp. & hdlg. Spartan Soles 
(PS8), 945 Yonkers Ave., Yonkers, N. Y. 


AIR LIFT AUTO LEVELERS 


These tough, inflatable butyl cylinders 
raise the rear of your vacation-loaded car 
to safe, normal riding level. Air lift Auto 
Levelers literally lift excess weight from 
overworked springs also minimize 
sway on turns and absorb impact of bumps. 
Simple to install—no parts to remove from 
car. Ideal for camping, a ‘‘must’’ for troil- 
ering. Low as $33.95 per set—tell us model 
of car. Free literature. Air Lift Company, 
Dept. PS, 2330 W. Main St., Lansing, Mich. 


MAKE WINE AT HOME 


Federal laws permit individuals to make tax 
free 200 gallons of wine each year for home 
use. Wine Kit includes all equipment for 
easy wine making at home, reusable fer- 
menting/aging tanks, spigots, compact wa- 
terseal valves, plastic tubing & saccharom- 
eter to scientifically measure sugar content 
for perfect wine each time. Wine booklet 
with recipes. Reusable 10 bottle capacity. 
$5.95 + 35¢ pp—hdlg. Bon-A-Fide, Dept. 
8PSW, 1 Park Ave., N.Y.C. 10016. 
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PUMPS. DRAIN-CIRCULATE-IRRIGATE 


These low-priced pumps have 1,001 uses. 
Won't rust or clog. Never need oiling. Stain- 
less shafts. Type ''P'*. Use 1/6 HP motor or 
larger. 34 HP for up to 2,400 GPH; 1,800 
GPH from 25' well. 1" inlet; 34" outlet. 
Free coupling. $8.95. Type '"'XB''. Heavy- 
duty ball-bearing pump. Up to 5,200 GPH. 
1%" inlet; 1" outlet. $12.95. PPD if cash 
with order. Money back guarantee. Labawco 
Pumps, Belle Mead 71, N.J. 


NEW TV & RADIO TUBES—$1 EACH! 


More than 800 types of tubes—all brand- 
new and warranteed for 24 months—are 
available at a new flat discount price of 
only $1 each, regardless of list pri In- 
cludes new color tubes, latest circuits, vir- 
tually all types used today. All orders 
shipped the some day received. Send $1 for 
each tube plus 50¢ handling on entire or- 
der. Write Department PSM-8, Universal 
Tube Company, Ozone Park Station, New 
York 11417. 


PELLET FIRING LUGER AUTOMATIC 


Automatic full size model of a Luger, con- 
tains over 15 moving parts. Loads 8 rounds 
in magazine which snaps into butt simulat- 
ing a Luger. s 8 bullet-shaped pellets. 
Automatic slide action. Made of heavy, 
high-impact styrene, amazingly detailed, 
Comes with working parts disassembled with 
cleverly engineered springs, instructions, 
supply of pellets & targets. Money back 
guarantee. $1.98/27¢ shipping. Honor 
House, Dept. 97LG20, Lynbrook, N.Y. 


EXECUTIVE DESK NAMEPLATES 

Have your name or any message smartly 
engraved in white letters on black or wal- 
nut background. Durable plastic removable 
insert is mounted in dignified, high-silver 
lustre aluminum stand. A great gift ideo! 
Only $1.00 postpaid for one line, $1.25 
postpaid for 2 lines—up to 25 letters per 
line! Satisfaction guaranteed. Available by 
mail only from Ralph A. Tigniere & Son, 
Post Office Box 5002-H, Charlotte, North 
Carolina. 


PLAS-STICK PLASTIC LETTERS 
Pressure-sensitive vinyl plastic letters and 
numbers and symbols. Apply easily, adhere 
to anything. Weatherproof, washable, 
permanent. Indoors or outdoors. Thousands 
of uses. Five colors (red, white, blue, black, 
gold), four sizes. Over 1,000 characters for 
$1 in 5/16" high size; 500 for $1 in Y2”; 
200 for $1 in 1"; 100 for $1 in 2". Add 
20¢ per order handling. Specify , color. 
Money-back guarantee. Wesley Woods, 
Dept. PS-86, P.O. Box 661, Westwood, N.J. 


3-PIECE SET MINIATURE PLIERS 


Complete your workshop with this handy set 
of 3 miniature pliers, each about 4 inches 
long. Standard, parrot nose, needle nose. 
Ideal for hobbyist, small appliance repairs, 
auto. Makes working in hard-to-get-at places 
easy. Plated, highest quality steel, Order 
two sets & keep one in car. Ask for tool set 
No. 11K3. Only $2.45 ppd. K-D Mfg. Co., 
Dept. PS-8, Lancaster, Pa. Catalog of 250 
other specialty automotive tools will be sent 
free on request. 
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ASTRONOMICAL CLOCK SWITCH 


Computer makes automatic daily correction 
for seasonal change in length of days. Ideal 
for signs, store, home. Turns lights or any 
appliance on at sunset, off at predetermined 
time automatically. Lights discourage prowl- 
ers. Mfd. by G.E. to rigid N.Y.C. specifica- 
tions, Used by city to operate street lights. 
Aluminum housing ond door. 115V. 60cy. 
1800W. Send $4.95/75¢ pp-hdlg. Surplus 
—guaranteed. E&B, Inc., Dept. PS-6, 1801 
Hylan Blvd., Staten Island, N.Y. 10305. 


I 


WALK WITHOUT FEAR 


World renowned ''Black Vendetta.'* No per- 
mit req. for this 8 shot .22 cal. blank 
cartridge revolver. Imported from Italy. 
Light, solid steel (not plastic) construction. 
Double or single action. Compact, 51/2” 
overall. Use for stage, sports, security. Not 
shipped to Calif. or N.Y. Revolver $5.95. 
Quickdraw deluxe genuine leather holster 
$2.25. Remit & save C.O.D. charges. $1 de- 
posit on C.O.D.'s. Big 3 Ent., Inc., 1109 
Sixth Ave., N.Y., 10036, Dept. PS-86. 


DO-IT-YOURSELF VACATION RETREAT 


'*How to Build Your Cabin or Modern Vaca- 
tion Home," by Harry Walton. Pole cabin 
with carport, A-frames, California cabin 
& sundeck—Take your pick of the smart, low- 
cost designs in this guide. Covers plan- 
ning, materials, & construction of frames, 
foundations, interior & exterior paneling, 
water supply, waste disposal, power & heat. 
170 photos, diagrams. 6" x 914" paperback, 
$1.50. Popular Science Skill Books, 355 
Lexington Ave., N.Y.C. 10017. 


SHOPPERS' MA 


HEAVY DUTY ARC WELDER 


Works on 110 volts. Generates up to 10,000 
degrees of heat. Ready to use, comes with 
1/16 & Va” welding & brazing rods & 
welding helmet. Money back in 10 doys if 
not sati Five-year repair or replace- 
ment guarantee. Send $2, pay $12.95 plus 
COD and postoge when delivered, or send 
$14.95 and we pay postage. Over 500,000 
now in use. Made in USA. Direct from 
factory. American Welders, inc., Dept. B, 
Osoge Beach, Mo. 65065. 


FAMILY ARMS DIRECT FROM ENGLAND 


Genuinely emblazoned from old records 
filed under 100,000 British & European sur- 
names. In relief and full colour on immacu- 
late Oak Wall Shields for mural decoration. 
9.00; 12x10" |. . . $20.00; 
. $25.00; 22"x18" .. . $40.00; 
postpaid. Your check is returned if the Arms 
cannot be traced. School, Ship, Regimental 
Shields, Trade Marks, etc., similarly repro- 
duced. ‘Write Britain direct. York Insignia 
Ltd., Dept. PS-1, York, England. 


TRIM THAT WAISTLINE—NEW! NEW! 


Here is a great new heat belt that fits snug- 
ly around the waist to create heat with the 
slightest exertion. It's ruggedly built to give 
with any type of movement without slipping 
down or up. Wear it to work or a workout! 
A wonderful health and appearance aid for 
both men and women of all ages. Send 
waist size when ordering. Only $2.95. Send 
check or money order to House of Health, 
310 -East Ist Street, Dept. PS-8, Dayton, 
Ohio 45402. 


Mpeg od 
fee 7. Phone: 212-687-3000. 


write or call 


FOAM-BACKED CAR SEAT COVER 


Instant beauty and comfort for auto seats. 
Foam-backed nylon auto seat cover stretches 
to fit over front or rear seats of domestic 
or foreign autos. Stretches tightly to give 
custom look, makes it easier to slide in 
and out. Smooth nylon is water repellent 
and stain resistant, can be machine washed. 
Installs in minutes. No tools needed! Blue, 
charcoal, brown & green. Only $3.98 + 50¢ 
pp & hdlg. Standard American, Dept. 8PS, 
1 Pork Ave., New York, N.Y. 10016. 


30 x 30 POWER TELESCOPE—$6.95 


Large quantity purchase permits us to offer 
this extra long range, deluxe color corrected 
telescope for only $6.95 ppd. Lined pigskin 
case, superior optical, genuine achromatic 
lenses for sharp, color-and-distortion-free 
viewing. Chromium plated draw tubes ex- 
tend to 132°. Brings stars, satellites, 
planets, distant birds, mountains 30x closer. 
3x more powerful than higher priced, na- 
tionally adv. brand. Scott Mitchell, Dept. 
PS8, 415 S. B'way, Yonkers, N.Y. 10705. 


NEW SURPLUS U.S.M.C. STETHOSCOPE 


Have you ever tried to buy one of these? 
They're hard to find and usually expensive. 
This brand-new surplus United States Medi- 
cal Corps stethoscope is ideal for doctors, 
engineers and mechanics (to check trouble 
spots in motors, etc.), educational for kids 
and adults. It’s also handy in the country 
& a real bargain for s gov'ts cost! $2.95 
ppd. Send check or money order to Klines, 
Dept. PS-8, 333 Eost 50th Street, New York, 
N.Y. 10022. 
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A selection of produci, available by mail for Popular Science readers. 


All merchandise sol 


LOWEST PRICED JET ENGINE 


This ''Hell Cat’’ takes off all by itself or 
powers model autos, planes, boats, trains, 
etc. It has a strong, constant thrust for ex- 
citing experiments. Operates on ram jet 
principle. Fast starting. No moving parts. 
Operates on solid fuel. Send check or money 
order for only $1.50 + 50€ for fuel, the 
lowest priced jet engine in America. Stan- 
dard-American Suppliers, Dept. 8PSJE, 1 
Park Avenue, New York, N.Y. 10016. 


PLAY GUITAR IN 7 DAYS 


In this special introductory offer, famous 
Guitarist Ed Sale teaches you how to play 
a beautiful song the first day and any song 
by ear or note in 7 days. In addition to his 
66 page Instruction Book, you get 110 pop- 
ular and western songs (words and music}, 
Chord Finder of all chords used in popular 
music and special Guitarist’s Book of Knowl- 
edge (total value $7.00) for $2.98 postpaid. 
10-day money-back guarantee. Ed Sale 
Studio, 154-K, Avon-by-the-Sea, N.J. 


SHARPEN YOUR SHOOTING EYE! 


The Targeteer launches empty beer or bev- 
erage cans with realistic live or clay bird 
flight as far as 120 feet outl Uses standard 
.22 cal. short blanks. The Targeteer is safe, 
cannot be accidentally dischorged or ovei 
loaded. Not a firearm. Light, compact . . . 
fully guaranteed. For the hunting season or 
the skeet range! Only $19.50. Send check 
or money order today to: Scientific Prod- 
ucts Corporation, 5417-AR-Vine Street, Alex- 
andria, Virginia 22310. 
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on a money back guarani 


5HOOTS BBs THRU 100 PAGES 


Only 2"x1", this new pocket size device has 
amazing power & accuracy. Fire it against 
this magazine. It will go thru 100 pages or 
more. Ease in operating, safe. Order now 
& get Free extras. Handy Automatic BB Dis- 
penser, spare Velocity Cone, generous sup- 
ply of BBs & Target . . . all for only $1.98 
ppd., 3 for $5. Not sold to N.Y.C. residents 
or minors. Satisfaction guaranteed. Grayson 
Products, Dept. C-27, 210 5th Ave., New 
York, N.Y. 10010. 


AMAZING NO-FUEL “SPACE” ENGINE KIT 


This new model Stirling Hot Air Engine runs 
without ony fuel! With its 18" Reflector 
pointed at the Sun, or heated by alcohol 
burner, it drives small pumps & gadgets. 
Demonstrates theories of using Sun's et 
gies to run machinery, Screwdriver assembly 
kit makes ideal Science Fair project. #705 
Engine only $19.95 + $1 hdlg. 3707 
Engine plus 18” Reflector & Mount, $24.95 
+ $1.50 hdlg. H86, Techni-Kits, Inc., 350 
B'way, New York, 10013. 


CAPACITIVE DISCHARGE IGNITION 


Mark Ten installs on any car or boat in 10 
min. to deliver amazing performance. 3 to 
10 times spark plug life, instant starts in 
all weather, up to 20% fuel savings, longer 
engine | ported by thousands of users. 
Engine efficiency dramatically improved. 
Uses capacitive discharge ignition principle. 
Hooks into coil. Specify 6 or 12 V, positi 
or neg. ground, $44.95 assembled, $29.95 
in easy kit form. Free brochure. Delta, Box 
1147SM, Grand Junction, Colo. 


Order directly from advertiser. 


CUTTY SARK WOOD SHIP MODEL KIT 


Here's the famous Cutty Sark—now in an 
easy to build wood ship model kit (not 
plastic). Overall length is 23 inch 
parts are preformed and superbly detailed, 
including a fully carved wood hull, genuine 
cast metal fittings, realistic sail cloth, easy 
to follow instructions and wooden stand 
with pedestals for displaying finished 
model. $12.95. At hobby shops or from 
Scientific Models, Inc. (add 25¢ postage), 
113-C Monroe Street, Newark, N.J. 07105. 


Wim 


UGLY BLACKHEADS OUT IN SECONDS 


Keep your complexion free of blackheads— 
look attractive instantly. This scientifically 
designed vacuum pump gently ''lifts"* out 
ugly blackheads safely without pinching or 
squeezing. Try Vacutex for 10 days—if not 
completely delighted return it for refund. 
Made in U.S.A.—beware of imitations. Send 
$1.25. We pay postage. Ballco Products Co., 
Dept. 48, 191 Main St., Westport, Conn. 
06881. 


NEW EASY WAY TO MAKE FURNITURE 


“How to Build Your Own Furniture, by 
R. J. DeCristoforo. Exciting new com, 
method for making furniture. Build ca 
shelves, room dividers, tables, desks, e! 
out of simple combinations of slabs, rails, 
& legs! How to work with all woods, ply- 
woods, composition boards. Also covers 
ready-made elements, brackets, fasteners, & 
the latest hardware. 6" x 91/4" Paperback. 
Many illus. $1.50. Popular Science Skill 
Books, 355 Lexington Ave., N.Y.C. 10017. 


MAIL 
ORDER 


STAMP YOUR NAME PERMANENTLY 


Identify almost everything you own with 
EverStamp and one blow of a hammer. Mark 
all your tools, keys, sports equipment, lug- 
gage, books, beach chairs and umbrellas 
with your last name for just $3.95 ppd. 
regular size (maximum 15 letters) or large 
size 3/32" letters for $5.25 (maximum 10 
letters). Makes thousands of impressions. 
Send check or money order to Henry A. 
Evers Co. Inc., Dept. P, 72 Oxford St., 
Providence, R.i. 02905. 


SPEEDY ACREAGE CALCULATOR 


is simple acre calculation book eliminates 
guesswork. It’s inexpensive, precise and 
handy, and will never become obsolete. It’s 
unconditionally guaranteed. You must be 
100% satisfied or your money back. Pocket 
size is $3.00; Office size, $6.50. Special 
Offer—one of each size for $7.50; 2 sets for 
$14.50 postpaid. Write Nelson Enterprises, 
725 North Sixth Street, Dept. PS-1, Grand 
Forks, N. Dak. 58201. 


SHOPPERS' MART 


For information on how you can place an ad in this profitable section, write or call 
Harry Fleischman, Popular Science, 355 Lexington Ave., 


SAVE $30.00 ON A SINGLE BATTERY 


The answer to the high replacement cost of 
6-712 volt lantern type batteries! The un- 
conditionally guaranteed Dynamic Lantern 
Battery Charger recharges these expensive. 
batteries up to 15 times. Keep lantern, hot 
shot or emergency lights in peak condition 
at all times. Clips fasten quickly ond easily 
to battery terminals. UL approved. Shuts off 
automatically. We pay the postage. Only 
$5.25. Dept. PSA, Barnett's, Box 5, Merritt 
Island, Florida. 


LINCOLN HEAD CENTS 


Scarce Dates — 1917D, 1917S, 1918S, 
1919D, 1919S, 1920D, 1920S, 1925D, 
1925S, 1927D, 1928D, 1929D, 1929S, 
1930D, 1930S, 1934D, 1935D, 1935S, 
1936D, 1936S, 1937D, 1937S, 1939S, 
1942S, 1943P, 1943D, 1943S, 1947P, 
1948S, 1949S, 1952P, 1954P, 1954S, 


1960D Small date. For sale at 15¢ each. 
Add 10¢ p.p. & hdig. on orders under $2. 
Tipsico Coin Co., Dept. PS, 6837 Kiami 
Street, Tucson, . 85715. 


N. Y, 10017. Phone: 212-687-3000. 


60,000 CANDLE POWER BEAM LIGHT 


100% waterproof. Made for skin divers to 
withstand underwater pressures. llluminates 
objects up to 1⁄ mile away. On land its 
beam can be seen for 12 miles. Cuts thru 
fog. Stands sturdy on end of special foot. 
Floats. Dentproof & unbreakable, Can't rust 
or corrode. Extra Bonus—4-way switch can 
be positioned for “on” & “off” flash. 
Signal in case of distress. $2.98, 25¢ pp & 
hdig. 2 for $5.50. World Co., Dept. 8PSBL, 
54 Church Lane, Westport, Conn. 


NEW 1966 BB AIR RIFLE & SHOTGUN 


Loads 60 BB's at one time. So powerful it 
will drive steel BB's through both sides of a 
3 gal. pail. Rugged steel construction. De- 
luxe walnut wood stock, lifetime finish. Die 
cast loading mechanism. Double safety. 
Easy lever action. Pr 
target practice, hunting small game. In- 
cludes target, book on guns. $8.95. $1 PP 
& Hdlg. Standard American, 1 Park Ave- 
nue, Dept. 8PSBB, New York 10016. 200 
shots $2, 500 shots $4. 


VALUABLE ELECTRICAL KNOW-HOW 


''How to Be Your Own Home Electrician,'* 
by George Daniels. Picture-clear instruction« 
for handling everything from splices & 
switches to full service wiring. All about 
fools, codes, types of wire, indoor & out- 
door lighting, fuses, fluorescent lighting, 
etc. Plus essential electrical theory. Pointers 
on trouble shooting & circuit testing. Paper- 
back. Many photos & drawings. Only $1.50. 
Popular Science Skill Books, 355 Lexington 
Ave., N.Y.C. 10017. 


SILVO (BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy Boxes, Channellock, Bonney, 
Herbrand, Helios, Vise-Grip, Glue Gun, 
Ridgid and many other Nationally Adver- 
tised brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 148-page tool catalog to- 
day. Silvo Hardware Co., Dept. PSD-8, 107 
Wainut St., Philadelphia, Pa. 19106. 


PRIVATE TELEPHONE MONITOR 


Telephone snooper lets you hear two-way 
conversations without lifting the receiver! 
Just place this tiny ingenious unit against 
the back of the phone and you'll pick up 
everything clear enough to record it. Pretty 
sly little gadget, an outgrowth of one made 
for the military. Fits in pocket without a 
bulge. Just think of the fun you'll have 
with this one. $14.95 postpaid. Day Co., 
Dept. PS-8, Box 311 Gracie Sta., New York, 
N.Y. 10028. 
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A selection of products available by mail for Popular Science readers. 
All merchandise sold on a money back guarantee. Order directly from advertiser. 


SWISS SPORT AND STOP WATCH 


Combination Stopwatch, Telemeter, Tachom- 
eter. Handsome multi-purpose watch for 
sportsmen, athletes, businessmen, anyone 
who checks distances, speed, recording time, 
races, output. Imported Swiss movement, all 
parts guaranteed 1 year. Gold top, stain- 
less back, shock resistant, leather strap, 
radium hands, precision movement. Incl. 
45-minute and 6-hour registers. $9.95 ppd. 
B&G Depot, Dept. 8PSW, 141 E. State St., 
Westport, Conn. 


"FLY'* THRU THE AIR ON A MONO-RAIL 


Everybody loves to ride the Mono-Rail—the 
most thrilling ride on wheels! Helps keep 
young bodies fit in your own backyard. 
Simply secure heavy gauge steel Mono-Rail 
line between trees or posts. Safety con- 
structed ball bearing pulleys speed rider 
through space, hanging on handlebar grips. 
Complete with 50 ft. line, couplings, hard- 
ware. Only $8.98/$1 pp and hdlg. Satis- 
faction guaranteed. World Co., Dept. 
SPSMR, 54 Church Lane, Westport, Conn. 


AUTHENTIC SHIP MODEL CATALOG 


Now it’s easy to make to-scale, wood and 
canvas ship models. Exciting new pictorial 
register shows great sailing ships of the 
past and kits with plans, drawings, pre-cut 
hull, all wood and metal fittings. Also in- 
cludes exquisite finished ship models by 
Europe's finest craftsmen. The Catalog is a 
memorable collector's item you will enjoy 
for years. Send $1.00 to Nautical Engineers, 
Dept. P-2, 1180 Ave. of the Americas, New 
York, N.Y. 10036. 


NEL-KING MAGNA-FI 


Makes close work, fine print look big! Ideal 
for craftsmen, hobbyists, homemakers. Lets 
you work faster, more accurately, leaves 
hands free. Exclusive: hinged lens swings 
up out of way when not in use. Polished 
prismatic lenses. Only $7.95 with remov- 
able 21 diopter lenses, More powerful 
extra 3 diopter lens also available at $2.98 
additional. Can even be worn with bifocals. 
Adjustable head size. Nel-King, Dept. PS- 
86MF, 811 Wyandotte, Kansas City, Mo. 


80,000 CANDLEPOWER BEAM LIGHTS 


New. Americon-made quality. Uses 6 regular 
flashlight cells in 3-cell length. Tremendous, 
piercing beam on land. Cuts thru fog & 
smoke. Made to pierce murky depths & with- 
stand pressures of underwater operation. On 
land its beam leaps out for 20 miles. Ilu- 
minates objects a mile away. Used by skin- 
divers, police, fire depts., etc. New, pat- 
ented unbreakable polybutyrate lens & ring 
all 1 piece. $7.94 ppd., 6 for $4.95 each, 
Ppd. Freeman Electric, Freeman, Mo. 64746. 


250-FT. CIRCLE ROTARY SPRINKLER 


Windproof inspired design—like a fire 
pump—sprays flat trajectory virtually unof- 
fected by even stiff winds. Water hugs 
ground, soaks under windows without a 
drop going thru windows. There's no back 
spray. Pick it up, move it, adjust it. When 
you lift it, it stops rotating. No need to 
shut off water just to move it. Dial your dis- 
tance. Get full distance or just ten feet. 
$12.96 ppd. Marshall Fire Pump Co., 349 
Mfgrs. Exchange, Kansas City 5H, Mo. 


NEWSPAPER STACK ‘EM 


This is what you are looking for! Keep 
your place tidy and free from newspaper 
cluttering. Needed in every home, office 
and lobby. The Stack ‘em has plenty of 
capacity, holds the weeks accumulation of 
daily and Sunday newspapers. Rigidly con- 
structed to stay good looking and last 
indefinitely. Easily assembled, no nuts, 
bolts, washers, or screws. Only $4.95 (2 
for $9.50). Send check to Hemmer Co., 
Dept. B, Box 5063, Cincinnati, Ohio 45205. 
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MEN! 60 STYLES FOR WIDE FEET! 


Widths EE to EEEEE (5E). Sizes 5 to 13. 
For men only. We specialize in smart dress, 
casual and work shoes in w-i-d-e widths. 
The soft, flexible glove-leather lined, full 
grain calfskin moccasin shown comes in dark 
brown or black, leather sole, rubber heels 
and is one of over 60 attractive styles. Top 
quality. Popular prices. Not sold in stores. 
Money back guarantee. Write today for 
FREE Catalog. Hitchcock Shoes, Inc. Hing- 
ham 46-H, Mass. 


TOOL SKILLS BY-THE-NUMBER 


''How To Use Hand and Power Tools,’ by 
George Daniels. Complete tool-by-tool cov- 
erage—everything from try-square tech- 
niques to versatile new power tools, clearly 
explained & illustrated. How to choose & 
get top results with basic saws, chisels, 
rasps, drills, routers. Special chapters on 
glues, clamps, abrasives. Plus shop safety, 
& project debugging. 6” x 9⁄4”. Many 
photos. Only $1.50. Popular Science Skill 
Books, 355 Lexington Ave., New York 10017. 


MAIL 
ORDER 


For information on how you can place an ad in this profitable se 


Harry Fleischman, Popular Science, 355 Lexington Ave., 


REVERSIBLE SPEED REDUCER 
This easy-to-operate reversible speed reduc- 
er screwdriver for electric drills is the most 
useful power drill attachment you can use. 
Reduces drill speed 11-1 & increases power 
11 times. Reverses drill with 4-1 reduction. 
With hardened tool steel blades for slotted 
& phillips type screws, screwfinder, steel 
adaptor to take V4" drive sockets. 4518 
Rev. Speed Reducer, $9.98 ppd. Workshop 
Tools, 42-33 Northern Blvd., Long Island 
City, N.Y. 


AMAZING NEW SEAMLESS FLOOR KIT 


Now anyone can roll, brush or trowel a 
seamless floor, wall, patio, counter, etc. 
with Dur-A-Flex self leveling miracle glaze 
and chips. Beautiful, non-slip, never needs 
waxing. Not affected by stiletto heels or 
oil; comfortable to walk on. Any color 
combination made to order. 35 sq. ft. kit 
$27.95, 70 sq. ft. $39.95, 105 sq. ft. 
$49.95/$2 pp. Color brochure free. Dur- 
A-Flex, Inc., 269 Franklin Ave., Dept. PS, 
Hartford, Conn. (Dealer inquiries invited). 


GET MAIL ORDER RESULTS! 


Mail Order Advertisers: Here's a great new 
way to increase your business. The 8 pages 
of advertising you are now reading repre- 
sent the newest profit-producing vehicle for 
smart mail order men. Your ad in this se 
fion reaches a market of more than 7 mi 
lion top-notch prospects: ‘‘men with drivi 
who are accustomed to buying by mai 
Write for complete information to Harry 
Fleischman, Popular Science Monthly, 355 
Lexington Ave., New York, N.Y. 10017. 


N. Y. 10017. 


HARD-HITTER AIR RIFLE SALE—$2.98 


Amazing close out sale of famous national 
brand Hard Hitting Air Rifle Gun (Campa- 
rable value $7.00). Single shot, safety lever 
action. Guaranteed flawless performance. 
Blued steel barrel 32" long. Walnut wood 
stock. Free telescopic sharpshooter mount 
for long distance BB shooting. Order now 
while supply lasts, only $2.98 plus 95c de- 
livery. Ammo: 100 Shots, $1, 200 shots, 
$2, 500 shots, $4. World Co., Dept. 8PSCL, 
1 Park Ave., New York, New York 10016. 
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THE SUNGLASSES OF OUR ASTRONAUTS 


You won't find Gemini sunglasses in stores. 
The lenses are guaranteed 100% distortion- 
free. Neutral grey with accurate color i 
tification. Specially furnace-ha| 
gold filled frames with contoure 
encased in translucent Saflon. The ultimate 
in protection for your eyes. $12.94 Ppd. 
Also available in your prescription. $24.95 
single vision, $29.95 Bi-focal. Exclusive 
with us. Meredith/Country Club, 210 W. 
8th St., Kansas City 5PS, Mo. 


© 
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FREE MUSCLE COURSE! 


Want a new Jet-Charged body? In 15 min- 
utes l'Il prove you can slap on 4" of muscles 
to your chest—3” to each arm—give you 
life-guard shoulders, trim your waist to ath- 
letic size—give you speedy athletic legs. | 
don't care if you're short or tall (skinny or 
fat) young or not so young, expect a muscle 
building miracle when you send for my free 
course. Send only 25€ to cover postage and 
handling to Joe Weider, Dept. 100-86-D, 
531 32nd St., Union City, N.J. 


SHOPPERS' MART 


ion, write or call 


WORLD-TIME & DIVING WATCH—$13 


Direct from Switzerland at Ys U.S. pricel 
Calendar, luminous figures, shock-protected. 
17 Jewels tested to 500 ft. underwater. 
Chrome-steel case, matching stainless band. 
Rotating bezel shows elapsed time for skin 
diving, parking, etc. Shows hour in 2 time- 
zones simultaneously, for travelers, pilots, 
military. Sent via registered air mail. Send 
$13 in cash, money order or bank check 
(no personal checks). Ollech & Wais, Dept. 
K-21, 8039 Zurich, Switzerland. 


VIET ARMY OFFICER PISTOL—$4.98 


Double power fire from hip—Guaranteed 
shooting accuracy, automatic cock button. 
Fast jam proof loading, all steel mechan- 
ism—guaranteed flawless. 11" long—life- 
time finish ideal for small game, animal 
pests,—shoots regular BB's or "''minie'' 
corks. Only $4.98 plus 60€ delivery. White 
leather holster $1.00. Ammo: 100 Shots, 
$1.00, 200 Shots, $2.00, 500 Shots, $4.00, 
World Co. Dept. 8-PS, 1 Park Ave., New 
York, N.Y. 10016. 
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BRAND NEW U.S.A. CAMP MACHETE 


You don't have to cross the border to get 
one of these 18 inch blade machetes. War 
surplus (Army made three million of them 
for use in World War Ii), you can bush out 
a trail, clear a camp site, or fell a good 
size tree with one of these. It comes in a 
sturdy canvas shield with belt clip, & it's 
a solid buy for $2.95 ppd. (about Ys normal 
cost). Send check or M.O. to Page Products, 
MOD, Box 304, Gracie Station, N.Y.C. 
10028. 
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caserna ADS $1.35 per word per 
advance. Minimum ad, 10 words. A iver 


number in ad must furnish complete name & street address 


insertion, payable in 
tisers using P.O. box 


1 AUTOMOBILES & 
MIDGET CARS 


NEW Car Buyers . . . Don't Overpay 
Now. available for first time—Deal- 
er's actual cost—Car of your choice! Send 
$1 plus make, model accessories of 
American or foreign car you'd like. Enow 
your car market—save money! New Car 
Buyer Guide, P.O. Box 155, Bay Station, 
Bklyn, N.Y. 11235. 

AUTOMOBILE Literature, antique thru 
modern. Photos, catalogs, manuals. Infor- 
mation free. Enthusiasts, Box 451A, Mt. 
Clemens, Mich. 48043. 


2 AUTO SUPPLIES & 
EQUIPMENT 


Kn Fit All GM-American- 
ch er Ford 'ompany Cars. $12.00 Per 
Company Set. 4 Sets $29.95. United Busi- 
ness Service, 1146 Wilson, Chicago, Illi- 
nois 60640. 


JEEP Parts Catalog: Military and Civil- 
ian. For owners, dealers, garages, service 
stations, Save $$$. Surplus and replace- 
ments, American Auto Parts Co., 1830 Lo- 
cust. Kansas City, Missouri. 


ANTIQUE Car Pistons, Gaskets, Gears, 
Valves, Etc. Catalogue $1.00. Antique Auto 
Parts, Milwaukee, Wisconsin 53204. 


TAKE The Bikes Mong Ingenious Car- 
rier Mounts Bicycles To CM liis 


Franklin, 106 West 81st. NYC 1 

CROSLEY New, Used Parts. Box 7, El- 
mont. N. Y. 

FORNON Car Parts, Discounts. Box 7, 
Elmont, N. Y. 

HIGHWAY Emergency Kit can save your 
life. Details free. A. Berry, 481 East 140th 
St.. Bronx, N.Y. 10454. 

SICK car engine? Ready for junkheap? 
Save it with Motormaster. Cleans carbon 
deposits and rust from valvestems and 
lifters, pistonrings, oil lines, rocker arms. 
Saves oil and gas. Restores power, smooth 

erformance, easy starting. A scientifical- 
ly sound product. Send $2.95 for bottle 
with instructions to: Motormaster, Dept. 
S. Hinsdale, Mass. 01235. 


.EPAIR Manifolds Without Removing. 


RI 
Cement $2.27 Postpaid. Guaranteed. Deal- 
E ‘Wanted. Doug Rudy, 


Marquette, Nebr. 


3 AUTO TRAILERS 


PICKUP Camper, Trailer or Pickup- 
Cover—Build Yourself, Save! Complete 
plans $3.95 each. Econoline Camper, Fold- 
out Trailer, Bus Conversion drawings. 
$2.95 each. Satisfaction guaranteed. Equip- 
ment Catalog $1.00 (refundable on first or- 
der) Details 10c. Viking Camper Supply. 
94-J Glenwood, Minneapolis. Minn. 55403. 

WILD Life Decals, full color, large. Free 
Folder. Washington Poster Co.. 16824-PSC 


Pacific Highway So., Seattle, Washington 
98188. 
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USE THIS HANDY INDEX 


Advertising, Agencies for Advertisers. 
Agents Wanted 
Antiques. 


Auto Supplies & | 
Auto Trailers 
Automobiles & 
Aviation . 
Batteries. Generators. 
Boats, Inboard & Outboard Moors. . 
Body-Bullding Courses, Jiu Jits 
Books & Magazines . 
Business Opportunities 
Buy It Wholesale .. 
Cameras, Photo 
Campin Equipn 
Coins & Currency 
Detectives .. 
Do-It-Yourself 
Dogs, Birds. Hamsters & Pets. . 
Earthworms. Crickets. Frogs 
FEdurational & Instruction 
Electric Trains 


Electrical Supplies & Equipment 
Employment Information 
Engines, Motors. Ete. 

Farms. 


Other Real Estate . 
Field Glasses, Telescopes . 
For Inventors ... 
For Sale Miscellaneous . 
Formulas, Plans. Ete. . 
Gemstone & Costume Jewelry . 
Government surplus 
High-grade Salexmen 
Hobbies. Collections 
Home Craftsman . 
Import-Export 
Inventions 
Jokes. G: 
Loans By 


Manufacturl s 
nerais & Precious Stones . . 
Miscellaneous 
Model Supplies . 
imf Opportunit 
Motion Pictures & Color Slides 
Motorcycles, Bicycles & supplies . 


lel, 


Outfits, Supplies 
Occupations .....- 
V. Elecrroaics. Hi-Fi 
rvice .. 
Rubber Stamps & Office Supplies 
ence & Chemistry 
ecial Services 


Stamp Collect . 
Treasure Finders & Geiger Counters . 


HARLEY-Davidsons — Used bargains. 
New, used parts, accessories, all models. 
ae 35c. Knuth's (Factory Dealer), 

W. Fond du Lac, Milwaukee, Wis. 
35206. 
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Wanted to Buy . . 
Watch Repairing .. 
Welding, Soldering . 


Musical Instruments and Song Writers .. 4 
Of Interest To Women ..... 
Old Gold, Jewelry, Watches 
Personal 5 


TO FIND WHAT YOU WANT 


MINIBIKE $10. Cushman $10, Honda 
$30. less engines. Kart complete $10, Min- 
ibike $20, Cushman $25, Engines $3.00 up. 
(Mail Order Only.) Send 25c (35c For 
First Class Mailing) for Directory-Cata- 
logue Number 129, listing these and Hun- 
dreds of Similar Bargains, Homebuilders 
Plans. Parts. Etc. Midget Motors Direc- 
tory, Athens 2. Ohio. 

CONVERT Bicycle to Motorbike! Plans 

$1.00: Go-Byk Industries, Box 38, 
Rothsay. Minnesota 56579. 

BUILD Mini-Bike. No Welding Re- 
quired. Plans $2. Westate Enterprises. 
Box 537. Campbell, Calif. 95008. 


[OTOR Scooter business, including com- 


new scooters ready 
General Motor Scooter Division, 511 E. 
Colfax Ave.. South Bend, Indiana. 

RECONDITIONED Bn Motors. 
Large Stock. Indian, Cushmai Vesp: 
Mustang. Royal Enfield. Parts. Indian Me 
torcycle Sales. Kansas City, Mo. 64127. — 

HONDA $25, other bargains. Send 50c to 
Motorscooter, 1837 Harriman, Bend. Ore- 
gon. 


INDA 50 ti 


Big Bore & Stroker 
2105 E. 37, L. A. 


AVIATION 


|. FREE Catalog 500 Aviation Books, Aero 
Publishers, 329PS Aviation Road, Fall- 
brook. California 92028. 

PROPELLERS, Plans, Kits, Supplies for 
airboats, snowplanes. Gauges, spark plugs, 
gas-oil hose, oil coolers, primers, wrenches, 
switches. propeller hubs, engine mounts. 
Corvair-Volkswagen Conversion parts. 125- 
190 Lycoming engines, manuals, gaskets, 
parts. Catalog $1.00. Banks-Maxwell, Box 
3301G, Ft. Worth, Texas 76105. 

BARTLETT Flying Saucer. Amazing 
machine hovers 200 lb. man across land/ 
water. powered by ordinary lawn mower 
engine. Complete Plans/Kit info. $3.00. 
Write: Herb Bartlett, Box 367-B, Silver- 
dale. Washington. 


5A ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines. 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries. Penrose 32. Colorado. 


6 BATTERIES, 
GENERATORS, ETC. 


COMPLETE Rebuilding aranna Bat- 
teries $3.00. Hydraulic Jacks $3.00. C O. 
Accepted. Bayer Publications, p Bey 
Avenue, Neenah, Wisconsin. 


7 ELECTRICAL SUPPLIES 
& EQUIPMENT 


ELECTROPLATING , Equipment And 
Supplies Send $1, Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. N7, 3543 East 16th, Los Angeles. 
| Calif. 90023. 


METERS—Surplus—New—Used. Panel 
and Portable. Send for list. Hanchett, Box 
| 5577. Riverside, Calif. 


8 WELDING, SOLDERING | 


11A GOVERNMENT SURPLUS 


i 
WELDERS—110-220 150 Amperes $49.50. 
Morris, 1070 Inner, Schenectady, N. Y. 


HI Amp—Low Cost Are Welder. No Toy, 
Amazingly Simple. Build In Minutes. 
(Chemical Cel Process). Stamped Enve- 
lope Brings Brochure. Arc-Cel. Betteravia, 
California. 


9 MACHINERY, TOOL | 
SUPPLIES, ETC. 


PORTABLE Fluorescent Work Light, 
Steel Construction. Baked Enamel Finish. 


Convenience Outlet, Heavy Cord, 24” 
Fluorescent Tube, Special, $12.50 Post- 
Paid U.S.A. Mech-Lite, Box 163, Fort 


Atkinson, Wis. 53538. 


MICROMETERS “indicators — Cutters 
— Chucks — Drills ods, Campbell's, 
1424 Barclay, gpritefield Ohio 45505. 


ALLEN Wrench Holder. 12 Popular Sizes; 
50c, $1.00 with Wrenches. 25c handling and 
postage. 1414 Pine, Burlington, Iowa. 


10 ENGINES, MOTORS, ETC. 


GM INJECTOR Parts and Pumps Want- 
ed—Used or New. Mayer, 2093 East 19th 
St.. Cleveland, Ohio 44115. 


“REWIND Motors yourself. Complete in- 
structions $1. Lewis Manufacturing, 
Howell 11, Michigan. 


W BOATS, INBOARD & 


OUTBOARD MOTORS | 


NEW, used, rebuilt marine motors, Ma- 
rine conversions, fittings. Free Catalog. 
Stokes Marine Supply, Dept. 23, Cold 
water, Mich 


FULL size, Gut: to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated “Build a Boat” catalog includes 
Fishing Boats, Garvies, Cruisers, Catama- 

boats- boards, 


rds. 
Sallboats—T7!2 to 38'. to build a | 
Boat' booklet $2.50. Cleveland Boat Blue- 
print Co., Box :8250, Cleveland. Ohio. 1 


WORLD'S finest boat kits, frame kits, 
models from 8 to 24 feet—prams--skiffs— 
runabouts—cruisers—all leaders in styling 
and performance. Send 50 cents for cata- 
log—$1.00 for catalog plus boat building | 
handbook. Cutom Boat Designs. 1709-5 
Niagara St., Buffalo, N.Y. 14207. | 


sin 


PO' 
| chure! 


BOAT Plans, Pull size Patterns, and 
Frame Kits especially prepared for ama- 
teur builders. Save the "Glen L” way by | 
selecting from modern up to date designs | 

—Deep Vee's and SK styled inboards and 


JEEPS From—$52.50, Typewriters From 
—$4.15. Cars From—s31.50, Walkie-Talk- 
ies, motorcycles, Airplanes. Boats. Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety. Exciting Free 
List. Write: Enterprises, Box 402-S12. 
Jamaica. New York 11430. 

GOVERNMENT Surplus How And Where 
To Buy In Your Area. Send $1.00 To Su: 
plus Information, PS Headquarters Build- 
ing. Washington 6, D.C. 


JEEPS Typically From $53.90—Trucks 
From $78.40—Boats. Typewriters. Air- 
planes. Sporting Equipment. used. 100.- 


000 Bargains Direct From Government. 
Many in Your Area. Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 
ductible First $10.00 Order). Surplus 
Berens; Box 820-B, Holland, Michigan 


12 BODY-BUILDING COURSES 
JIU JITSU & ATHLETIC 
EQUIPMENT, 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary rg $2. Satisfaction 
or refund. Gaucho, Box 9309-S6, Chi- 
cago 60690. 

4 PHYSICAL Perfection Courses—Mail 
25c to Sids. PS M66, Southgate, California. 


15 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY, 
TRAPPING 
FREE . . . Wholesale Catalog. Beads. 


Spinners. Lure Parts. Sinker Molds. Jigs. 
FM Finnysports (PE) Toledo, Ohio 


OVER 5.000 Hard-To-Find manne Spe- 
cialties and kits galore. Send ree 
170-page catalog. Netcraft Co.. Dept. PS, 
"Toledo. Ohio 43613. 


FREE! America's Largest Sporting Goods 
Discount Catalog & Reference Book, Big- 
ger & Better Than Ever! More hunting 
information . proper gun selection . 
reloading and ballistics of the world’s 
newest cartridges, Pages of guns. ammo., 
scopes, reloading equipment. camping gear. 
fishing tackle and innumerable items for 
every hunter, shooter or sportsman. Mary- 
land Arms Company, Inc., Box 7888, Dept. 
PS-8. Baltimore, Md. 


UNDERWATER fuse. 3/32" diameter. 25 
feet with information $1.00. Postpaid, 
Zeller. Box 641, Hudson, Michigan. 


FREE Flex-O-Matic folder. Tough rub- 
ber gun slings; accessories. Flex-O-Matics, 
Bruce Crossing, Michigan. 


“FEAR No Bully! Master Authentic 
Kungfu. Unbeatable Techniques! Defeat 


| Within Seconds Any Attacker Including 


Giga Judo-Karate Experts. Free Detail 
By Air. Write: Asia's Greatest Master, 
Leongfu (B/13) 119, Anderson Road, Ipoh, 


rE—complete instructions. 


ATE- 
| trated only $1.25. Bales Co., Box 5050, E 


2-P.S.. Escondido. Calif. 92025. 
DEFEND Yourself Anytime! Learn Jiu 


| Jitsu from a top exponent. Not just a few 


D pages, but a complete course. 
5.00. EC, Box 871, Trenton, New Jersey. 


JUDO—Karate—Kendo  Supplies—Com- 
plete Catalogue largest dealer. Send 15c 
stamps Judo America. Sansome 
Street. San Francisco, California 94118. 


BELL Course, illustrated $1.00. 


AR- 
| cutscene 10c, qas Barbell, B-1495, Hen- 
| dersonville, N. 


RFUL Muscles Fast! Free bro- 
Universal, Box 4327-B Northeast- 
ern. Dearborn, Michigan. 


BUILD a vice-like grip with new isoton- 
ic-isometric grip and forearm developer. 
aes your friends, impress people you 
meet and increase your skill in Arm 
Wrestling, Baseball, Golf, Hockey. etc. Sat- 
isfaction guaranteed. $2. Health Products, 


892 Livingston Ave., West St. Paul, Min- 
nesota 55118. 
14 FIELD GLASSES, 


TELESCOPES 


outboards— Cruisers— Houseboats: rx | 
Catamarans—Every type from 8' to 35'. 
Huge New 80 Page Catalog 50c. Glen Ma- | 
Ho 9152 Rosecrans, Bellflower, Calif. | 


BOAT Plans—world’s largest selection. 
frame kits and full size paper patterns— | 
designs for the amateur—over 200 proven 
designs from all over the world—fishing 


FIBERGLASS boat covering. Wholesale 
prices. Free literature and sample. Sei- 
fert’s, Box 1206-X, Green Bay, Wisconsin. 


MARINE engine kits for Chevrolet. Ford. 
Buick, Pontiac. etc. Water cooled mani- | 
folds — Transmissions — Big free catalog. | 
Star Marine, Berkeley 10. California. 


FIBERGLASS, Resin, Foam, Brass, | 
bronze screws. Prepaid. no tax. Boat plans. | 
Free catalogue. Stiles, 11-S Mantua Hts., 
New Jersey. 


WORLD'S Fastest Boats, Hydroplanes, 
runabouts, inboards, outboards. Ski and 
class. Plans. kits or complete. Big cata- 
logue 25c. Champion Boats, Dept. 11G, Box 
9215, Long Beach, California. 


| 
binoculars, 


FREE Catalogue! Thousands war surplus 
| optical bargains. Lenses. Prisms. Tele- 
Scopes, Binoculars, etc. Jaegers. 691G 


| Merrick Road, Lynbrook, New York. 


SCIENCE Bargains! Lenses, Telescopes, 
microscopes, kits, parts, War 
surplus. Send $1.50 for beginner's 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN. 
Edmund Scientific Co. Barrington, New 
jersey. 


BINOCULARS Direct from Manufactur- 
er. Finest Quality, Tremendous Savings! 
Request Catalog. Koyu, Crenshaw 
Blvd.. Los geles, California. 


BINOCULAR Sale! Free color catalog 
100 models $9.95-$250.00. Write. United. 
9043 So. Western BCAT-9016, Chicago 
60520. 


BUILD Your Own Reflector Telescopes: 
Complete Kits: Mirrors, Eyepieces, Tripods, 
Free Catalog F describing other accessories 
sent on request. Also Free Brochure de- 
soribing amazing line, World Famous 

Dynascope." Reflector Telescopes. Cri- 
terion Manufacturing, Dept. KP43, Hart- 
ford. Connecticut. 


REFLECTING Telescope Kits. 4" Alumi- 
nized Mirror, Diagonal With Mount, 4 
Lenses With Eyepiece, Building Instruc- 
tions—$10.95. Suffolk Science, Mattituck. 
New York. 


Imm CHILEAN German Mauser, M95, 
rifles—$27.50. "mm F.N., Mauser, M98, 
rifles—$34.50, carbines—$39.50, semi-auto- 
matic—$69.50. Ammunition $5.00 per 100. 
Elgin Arms S-67, 1520 Vine. Cincinnati, 
Ohio 45210, 


OUTDOOR Discount. chinos Featuring 
Rods, Reels, Lines, Golf Equipment, etc. 
Orchard Trading Company. Box 44l-P, 
Hastings, Michigan. 


WANT To Really Sharpen Your Pocket 
Knife, Butcher Knife, Fish Knife, Any 
Knife? Then Get Whetty-Sharp. Finest 
Silicon Carbide Sharpening Stone Mounted 
On Rubber Suction Cups. Fast. Continuous, 
Cutting Action. Ec Buone, oni The 
Knife. $3.75 Pos Whetty-Sharp 
Co., Mokelumne EUN ‘california 95245. 


FREE Catalogs. Hunting, Fishing, Jewel- 
ry, Gifts, Photography. Brand Name 
Merchandise at Lowest Discount Prices. 
Charge it. Specify Catalogs Desired. In- 
clude Zip. Parker Distributors, 40 Indus- 
trial Place, Dept. PS 86, New Rochelle, 
New York 10805. 


ALTER Jap rifles to 30-06 or 257—$6.! "5 
General Gunsmithing Catalog 15c. T 
Shop, West Branch 10, Mich. 


16 CAMPING EQUIPMENT 
& TENTS 


CAMPING Equipment, Tents, Sleeping 
Bags. Tremendous selections. Free 100- 
page Catalogue-Handbook. Morsan, 810-G 
Route 17, Paramus, New Jersey. 


| 17. DOGS, BIRDS, HAMSTERS, 
RABBITS & PETS 
RAISE Rabbits ọn $500 month plan. 


Free details, White's Rabbitry, Mt. Ver- 
non, Ohio. 


MAKE Money raising chinchillas, mink, 
rabbits, cavies for us. Free Information, 
Keeney Brothers, New Freedom 2, Penna. 


EARN $10.000 Yearly Raising Angora 
Rabbit Wool for us. Particulars 25c coin. 
Angora, Malta 1, Montana. 


18 EARTHWORMS, CRICKETS, 
FROGS 


FREE Literature—We teach you how to 
raise, sell fishworms, crickets. agra, red- 
worms 3000—$5.95. 5000—$8. 10,000— 
$16.95. Postpaid. Carter Forma, Plains, 
Georgia. 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill, Texas. 


MEN!—Women! Make money raising 
Bait. We buy your crop! Wigglers, War- 
saw 3, Indiana 46580. 
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19 FARMS, OTHER 
REAL ESTATE 


“THE Only ‘No-Risk Land Purchase 
Plan’ in America—l0 year money-back 
arantee on any Vacation, Retirement or 
investment homesite in Boiling Spring 
es—the multi-million, 14,000-acre de- 
velopment on the Carolina Coast. All fa- 
cilities, electricity. roads, shopping center, 
motel, golf course, country clubs, already 
in. Private ocean beach. 14-acre homesites 
as low as $435.00; $5.00 down. Write for 
free literature. (Not offered to residents 
of California, Florida, New York) Boiling 
Spring Lakes, Southport 2-X, North Caro- 
lina 28461.” 


ABANDONED Timber Leaselands! 
Choice 640 acre Sportsmen's paradises still 
available—$20.00 plus $6.50 Taxes yearly. 
Maps, pictures, $1.00 (Refundable). Direc- 
tor. Erindale 3, Ontario, Canada. 


CANADIAN Vacation Lands: Full price 
$385.00. 40 acres, $10 month. Suitable cot- 
tage sites, hunting, fishing, investment. 
Free information. Land Corporation, 
3768-D Bathurst, Downsview, Ontario, 
Canada. 


$1 ACRE—Canadian Border—Hundreds 
campsites, islands, farmlands. directly 
from Tax Authorities. (Non-profit). Lists, 
photographs mailed. Register. Room 204, 
92 King St. E., Toronto 1, Canada. 


FLORIDA Water Wonderland—Home. 
Cottage, Mobilsites. Established area. $590 
full price, $9.00 a month. Swimming, fish- 
ing. boating. Write: Lake Weir, Box GC 38. 
Silver Springs, Florida, AD 646127 (F-1). 


CANADIAN Lands, seized and sold for 
taxes. Our 49th annual series of lists de- 
scribes many choice properties, situated 
from coast to coast, acquired by us 
Tbrougn tax sale. Priced as low as five dol- 
guaranteed perfect title, 


Now is the time to invest in Canada’ 
minerals, forests and farms. Write toda: 
for free twenty page booklet with full ex- 
planation. Tax Sale Service. Room 301H, 
85 Bloor St., E. Toronto 5, Canada. 


FLORIDA Campsites—deep in the heart 
of the great Ocala National Forest. Good 
antes and fishing. Free maps and Pho- 

Winfree Vernor, DeLand, Florida, 
Deas 9D. 


FREE Summer Catalog. Selected best 
thruout the U.S. Thousands of properties 
described, pictured—Land, Farms, Homes, 
Businesses—Waterfront, Recreation, Re- 
tirement. 66 years service, 490 Offices, 36 
States Coast to Coast. Mailed Free from 
the Nds P prone. Realty, 
60-ZB E. N.Y., N.Y. 10017. 
1-ZB S. Deattorn, ES Chic., Ill. 60603. 
QU EB E. Green St., Pasadena, Calif. 


FREE!!! 160-page Real Estate catalog! 
Over 1800 Pictures! Farms. Ranches, 
Homes, Businesses, Vacation and Retire- 
ment Properties in 29 states coast to 
coast! United Farm Agency, 612-PS West 
47th St., Kansas City, Mo. 64112. 


GOVERNMENT Lands . .. Low as e 00 
Acre! Millions Acres throughout U.S. 
Free details! Land Digest, Box 26034-EH, 
Indianapolis, Indiana 46226. 


22 PROFITABLE OCCUPATIONS 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
Doolco, 2016 Canton, Dallas, Texas 


INVESTIGATE Accidents. Earn $750 to 
$1,400 monthly. Car furnished. Expenses 
Paid. No Selling. No coliege education 
necessary. Pick own job location. Investi- 
gate full time. Or earn $8.44 hour spare 
time. Men urgently needed now! Write for 
Free Book. Absolutely no obligation. Uni- 
yersals, CPS-8, 6801 Hillcrest, Dallas, 
‘Texas 15205. 


BECOME independent with your own 
franchise business. Thousands earning 
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AUCTIONEERING—Resident and Home 
Study Courses. Veteran approved. Diploma 
granted. Auction School, Ft. Smith, Ark. 


VENDING Machines Ho Selling. Sper 
ate a Route of Coin Machines and 
Amazing Profits. 32-page Catalog 
Parkway Machine Corporation: 
Ensor Street, Baltimore 2, Maryland. 
FREE Report: ‘609 Unusual, Successful 
Businesses." Box 51-D, Des Plaines, Ill. 


FREE _Literature—Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10. Plains, Ga. 


Free. 
715PSP 


26 COINS & CURRENCY 


CIVIL War Specials: 1863 Cent, $1.75; 
1863 Civil War Token, $1.75; 1864 Genuine 
Confederate States of America $10.00 Bill, 
$2.00. All three $5.00. Rarcoa, 31-A North 
Clark. Chicago 60602. 

LINCOLNS: 22 Different "S" including 
rare 1955S. $1.60. 28 different before 1940, 
plus odd 1960D small date, $1.60, 10 differ- 
ent "S" Jefferson nickels, $1.60. All three 
$4.50. Harris, 3354-G El Camino, Santa 
Clara. California 95051. 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free catalog. 
Write: Anderson School Dept. J-2C, 
Princeton. Illinois. 

SHARPEN—Scissors, pinkers, tools. In- 
expensive equipment, supplies. Black- 
hawk. Sheldahl, Iowa 50243. 

COMEDY writing pays! This is a ie: 
open market for new writers in 
magazines, newspapers. Er E 
A unique home-study course teaches you 
all the professional secrets and techniques. 
Endorsed by Fas comedy stars and writers. 
and approved by the California Superin- 
tendent of Public Instruction. Send for 
free brochure: The Hollywood School of 
Comedy id Dept. PS68. 922 North 
Vine Street. Hollywood. Calif. 90038. 


MAKE Money Writing Short Para- 
graphs. Information Free. Barrett, Dept. 
C-86-H2. 6216 N. Clark. Chicago 28. 


FREE Book ‘990 Successful Little- 
Known Businesses." Work home! Plym- 
outh 95H, Brooklyn. New York 11218. 


23 BOOKS & MAGAZINES 


CHALLENGING! Different! Unusual 
books! Free catalog. Ruby’s, D-31 Para- 
dise, Pennsylvania 17562. 


MORE people are making a million to- 
day than ever before. Ever wonder how 
they do it? It is not mior when you 
know the system. Read “How To Make 
$1,000,000" only $1 from: Radio Bookshop, 
Peterborough, N.H. 


BOOKHUNTERS: All Subjects. Send 
Wants! Sydney Jaher, 175-45 88 Ave., 
Jamaica, N. Y. 11432. 


24 JOKES, GAMES, 
NOVELTIES, ETC. 


MONACO, anyone? Card players wanted 
to launch a new family of card games. 
Your money refunded within 30 days if 
you cannot make at least one word with 
Any Two cards in the 52-card deck with- 
out repeating a word! 2 deck box. in- 
cluding booklet of rules, $3.00 ppd. Single 
deck. $1.75. Combo Playing Cards, Inc.. 
500 Griswold St., Detroit, Michigan 48226. 


NEWLY Patented Holster. 


4-Guns! 8- 
Way. Draw mita: Holst-R-Ama, Box 175, 


25 MAGIC TRICKS, 
PUZZLES, ETC. 


WORLD'S finest professional magic 
Joker novelties, Giant illustrated catalog 
10c. Top Hat. Evanston 13. Illinois. 


WORLD'S Greatest Professional Magic, 
Tricks, Jokers! Giant illustrated catalog! 
Deluxe!! 164 pages thick! 10c. House of 
2000. Mysteries. nep PS6, Northeast Fifth 
Ave., Ft. Lauderdale, Florida 33308. 


TRICKS, Douglas famous Catalog 
Nó. um only 10c. Contains best in magic 
for pocket. parlor, club, stage. Fastest 
service to magicians for over 50 years. 
Dossier M Magicland, Dept. 22, Dallas, 
'exas 7! 


COMPLETELY illustrated 84 Page Cata- 
Beh Fe Manhattan Magic. Box 334-8, 


Fun 'n Magic Catalog. 10c. (1.500.399 
tricks, jokes. novelties). Elbee. 7408-J. San 
Antonio, Texas 78207. 


MAGIC Catalog. World's finest. 3000 | 


tricks (340) pages $2.50. 
wur professionals. Kanter’: 
= St., Philadelphia, Pa. 19107. 


IE A Magician! Two booklets explain- 
ing’ sixty-eight tricks plus large profes- 
sional catalog. $1.00. Magic Inc., 5080 
Lincoln, Chicago, Illinois 60625. 


REVISED Catalog Now Ready. 50c With 
Refunding Certificate. Hobby Sales, St. 
Paul, Minnesota 55116. 

"SELL, Uncirculated $20.00 Gold $51.50. 
Two Or More $50. LA rd $10.00 Gold $31.00. 
Two Or More Ea. Uncirculated 
Silver Dollars 92580. Ba. Five Or More.’ 
Universal Coin, 12 Midtown Lane, Salinas, 
Calif. 93901. 

COIN Magazine, 200 pages. Sample 50c. 
Numismatic, 7320 Milwaukee, Chicago 31. 

GIGANTIC Coin Clearance. Illustrated 
lists 10c (refundable). Hutchinson's. Box 
6256, Philadelphia, Pa. 19136. 

DEALERS-Investors Uncirculated Rolls 
U.S. Conte pals DD $1.00, 1963-PD 


. 1957-P $3.50, 1957-D 
, 195! $3.25, 1956-D $1.25. 1955-P 
$5.00, 1955-D $4.75, 1955-S $30.00. All 
Rolls Shipped Insured, Prepaid! Ray's 
Coins, Dept. PS, Streator, Ill 61364. 


BEAUTIFUL Uncirculated Commemora- 
tive $42 Oregon Trail Daniel Boone, Ar- 
kansas Centennial, each $13.50. Stone 
Mountain $7.50. Carver $2.50. 1967 Red- 

book $1.75, Bluebook $1.00. World's Great- 
est Bargain Catalogue $1.00. Bebee's Inc.. 
4514 North 30th, Omaha, Nebr. 68111. 


CALIFORNIA Gold Pieces. Five Dif- 
ferent Halves And Quarters $3.50. Dollar 
Size $2.00, All Six Pieces $5.00. Coffman, 
Box 27034, Indianapolis, Indiana. 


UNCIRCULATED Silver Dollars. Mint 
dates before Gay 90's. 2 for $9. Scott Mil- 
z Ex East 13th Ave., Aurora, Colo- 
rado 


~ 100 = Mint addresses. Buy di- 
rect from mints. Send $1.00. Stinson, 305 
Barnes. Opp. Alabama. 


SILVER Dollar Specials!—$2.75 each. 
Ten different uncirculated $25.00. Twenty 
different $45.00, Thirty different E 00. 
Wartime Nickel Sets mounted $2.50. Ten 
different Indian Cents or Liberty Nickels 
$2.75. Free information and price lists on 
coin investing. Suburban Coin, 607-S. 
Mesquite, Corpus Christi, Texas. 


FREE Coin Supplies, Giant Coin list 10c 
(refundable). Economy Sales, Mansfield, 
Massachusetts. 


OLD Time Lincoln cents. 15 different be- 
fore 1931 oniy $1.00. Gene Carlton, Chand- 
ler, Okla. 74834. 


40 PAGE illustrated United States and 
Canadian coin list 10c. Stone, 260 Wash- 
ington, Boston 8. Mass. 


SPECIALS: Scarce date Lincoln Cents. 
All good or better. Satisfaction guaran- 
teed. 50c each 1916S, 1927S. 1939D, 19558. 
‘WSe each 1915, 1915D, ai 19248, 1932. 
1932D, 1933. $1.00 each DB. 1! 
19235. $1.50 each 1911D, 19120. $3.00 ea 
1913S, 1922D, 1981D, 1933D. $4.50 ak 

$5. each 1912S, 
1914S. $10.00 Pg Sois, 1924D. Bryson 


| Inc.. 612B White, Toledo 5, Ohio. 


KENNEDY Half With Bargain ET 
$1.00. Fairway, 121-R. Rye, N.Y. 


“CLOSEOUT Bargains, Free Albums 
Scarce Silver Dollars $1.95, 5 different 
$9.45. Latest 1966 Illustrated selling trad- 
ing, accessories catalogue 25c. Coin Cen- 
ter, 2614 Calhoun, Ft. Wayne, Indiana. 


28 STAMP COLLECTING 


TRIANGLES!! Six Exotic Birds, In- 
sects, Flowers!! 5c. Approvals. Hamilton, 
7150 South Cyril, Chicago, Illinois 60849. 


AMERICAN Historical Collection! 
Enormous Airmail Diamond! Pres. Ken- 
nedy & Movie Star Grace Kelly, 1st USA 
Spaceman Shepard, plus Midget soldier, 
Latin Orchid issue. old St. Pierre Fisher- 
man, et 10c with approvals. Roseland 
Stamps, Spring Lake 10A, Michigan. 


GIANT Stamp Collection, including as- 
tronauts, satellites. moonrockets, boy 
scout issue, complete U.N. set, many 
Olympic and sport issues, etc., plus big 
stamp dictionary and approvals. Every- 
ping: 20 fect Stampex, Box 47-RP, White 

ins, 


NEW UR EI 'Weekl: 
list. Brooks. 2601-P Avenue '" 
29. New York. 


702 U.S.A.—25c (plenty commemora- 
tives). Request Approvals. Horace Gate- 
Wood, Winston-Salem, N. C. 


NUDES set (4)—Unusual pomorai 10c. 
Atlas, Plainfield, Racine, Wisconsin. 


UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als, White, 516-W Avenue L, Brooklyn 
30, New York. 


225 STAMPS For only li 
moth value includes Airma 
stamps from sanye Countries catalogu. 
ing up to 25c each! Also Approvals. Mys- 
tic Stamp Company, Camden 55, N.Y. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations, Only 
25c. Approvals included. Willett Co.. Box 
338-Y, Yorktown Heights, N. . Y. 10598. 


EXCEPTIONAL 125 different. catalo 
ing $3.00. Include triangles, commemora- 
tives. 10c approvals. Reeves, Box 597P, 
Miami, Florida, 33137. 


illustrated 
^, Brooklyn 


This mam- 


1500 FOREIGN $1.00. 5000—$3.00. 5000 
airs, high ue. 


USA—commemoratives. 
revenues, 19th Century, etc. . 
approvals. Meyers. 5321 Fleming. Riche 


mond. California. 


FREE! 110 British Empire Stamps (worth 
over $2.50 at standard catalog prices) 
when you send only ł0c for mailing costs! 
Get this big. valuable collection—from 
Antarctia to Zambia! Spectacular issues 
picturing Conquest of Ice Continent, Pap- 
van Cannibal. Flying Dragon of Wales; 
plus many others from Tanganyika, Shar- 
jah. Dubai, South Georgia. Christmas 
Island. etc. A sensational offer to introduce 
you to World's Most Rewarding Hobby. 
110 genuine, all-different stamps plus 
Special Free Bonus—a Complete Set of 
England's 42 Kings and Queens. Also, 
selections of attractive and unusual stamps 
from our Stamps-on-Approval Service for 
Free Examination. You may return selec- 
tions without buying and can cancel ser- 
vice any time. Plus Free “How to Recog- 
nize Rare Stamps” booklet. and Big 
Illustrated Collectors’ Catalog! Send 10c 
to: Kenmore, Milford QR-52. New Hamp. 


_ SNAKE Diamond Giant! Set Greenland. 
25 others. 5c. Approvals. Parkville, 3057 
Oak Forest Drive, Parkville, Maryland 


ITALY'S Largest Stamp! Beauti Mint 
Giant. 10c. Approvals. 'an's, Box 
168, Flatbush Station, Brooklyn, NS 


BARGAIN: 50 different 10c with 
besatiful world-wide approvals. Stamps, 
Kennebunk, Maine. 


U.S. APPROVALS. Low prices. Eagle. 
2221 Romine Ave.. Pittsburgh 26. Pa. 


UNITED Nations, Confederate 
Stüies "Illustrated Price List sue. Stone, 
260 Washington. Boston 8. 


10 DIFFERENT esa be with 
beautiful US approvals. D & D Stamps, 
P. O. Box 245. Cape Cottage, Portland, 
Maine 04107. 


29 ANTIQUES, RELICS & 
INDIAN GOODS 


TONS of Antique Gun Parts and Sup- 
plies. All Reproduction Muzzle Loading 
Guns. Send $1.00 for enlarged illustrated 
Catalog No. 115. Dixie Gun Works, Union 
City 13. Tennessee. 


SELLING 20,000 Indian Relics, Arrow- 
heads. Socarheads, ‘aa List Free. Lear's. 
Glenwood, Arkansas. 


FREE U. S. Catalog. Min SCz 740-9 
$2.00. 756-65 $2.10. 859-93 $6.00. Simmy 
Co.. 40 Court, Boston. Massachusetts. 


50 YEARS Old, fifteen different United 
States. over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn. New 
York 11230. 


WONDERFUL Lincoln Diamond. Giant 
Roosevelt. 100 Others Different. 10c. Ap- 
provals. B. & G. Stamp Service, 114 West 
Washington, Sigourney, Io' 


One Pound value Geo. VI Bermud: 
Plus 100 worldwide—10c, approvals. Ste- 
yens, Hox 105B, Homecrést Sta., Brooklyn 


AMAZING Offer! 200 U.S. Stamps—in- 
eluding BOR Ier OKa ei veli, airmails, high 
denominations to $1.00—only 10c to Ap- 
proval Applicants!! Illustrated Bargain 
Lists free. Mystic Stamp Co., Dept. 55, 
Camden, New York. 


50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Winchester Stamps, Box 1592. 
Mansfield, Ohio 44907. 


BEAUTIFUL Top Collectio 
cludes Olympic sports stamps. wild ani 
mals. bicolor triangles. colorful birds, 
outer space stamps. Poland kitten stamp 
and others. 10c with approvals. Sunny 
Stamps, Fruitport 10D. Michigan. 
"INVERTED Error Dag Hammar- 
skjold. 5c with appro als. Belmont Stamps, 
Washingtoi ? 


100 OLD LEN Slams between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 
Means Ohio. E 

DIFFERENT. Amazing new plan 
builds your collection systematically coun- 
try by country. As low as 50c weekly. 
Ware. Monroe 70. Conn. 


FREE! hd Bargain Catalog—New Edi- 
Hm listing thousands of bargains Including 

U.S. & B.N.A. stamps, packets, albums, 
accessories and supplies. Plus selections of 
fine stamps from our approval service, re- 
turnable pes obligation. Jamestown 
Stamps, t. E86PS, Jamestown, N.Y. 
14701. 


25 Different U.S. Commemoratives 1893 
Up 10c. Approvals, K&B Stamp Co. Box 
10. Bklyn, 


500 DIFFERENT Stamps, $100 with 
approvals. Smith, 508U Brooks, College 
Station, Texas. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values, 
Big catalog, bargain lists plus selections 
of fine stamps from our approval service, 
returnable without obligation. Jamestown | 
Stamps, Dept. A86PS, Jamestown, N. Y. | 
14101. 


FREE Surprise collection sent with ap- 
Bree Jay, 1784 Union. San Francisco, 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego 


| 5, California. 


FREE mint set. Approvals accompany. 
Mintco, Box 22092, Memphis, Tenn. 38122. 


ORIGINAL Antique Telephones. Illus- 
trated Catalogue—30c. Telephone Com- 
pany, Turtle Lake, Wisconsin. 


GOOD Arrowheads $3.00. Hundred 
m List Free. Hyde's, Box 1788, Santa 
e. New Mexic 


30 MINERALS & PRECIOUS 
STONES 


ROCKHOUNDS-—Gem  Cutters—Jewelry 
Makers . . . new Free catalog—just off the 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools, materials, 
equipment, introductory bargains and 
know-how. Free catalog . Write Grie- 
ger's, Den. C-14, les E. Walnut, Pasa- 
dena, California. 


EARTH Science Educational Magazine 
Subscription $2.50. Sample 35c, Box 
550-PS, Downers Grove. Ill. 60515. 


ROCKHOUNDS. Free brochures listing 
thousands of mountings. cut stones and 
gemstone rough from around the world; 
many shown in Full Color! as Jewelry 
for profit. It's fun! Gemex Co., Dept. PS, 
Hwy. 76, Pala, California 9205! 


31 HOBBIES, COLLECTIONS 


FLAGS—121 Free with Approvals. W. B. 
Stamp Co., Wilkes-Barre, Penna. 


~ FREE Sample! Interesting Informative 
Illustrated. National Stamp News, Ander- 
son, South Carolina 29621. 


60 DIFFERENT U.S. (30 Commemora- 
tives) 25c No approvals. Seidenberg. 
Salem 169. Oregon. 


“PERMANENT Protection For Stamps 
And Coins. Free Details. Dept. B. Box 
4407, Chicago. Illinois 60680. 


=| 
FIPEX—Tipex—Cipex—Asheville Four | 
miniature sheets used for $1.00 if you ask | 
for our bargain priced U. S. approvals. | 
Triboro, 38 Park Row, N. Y.. N. Y. 10038 


FREE! 29 jurüing d E  astronaut. rock- 
et. space, airmails. Send 10c handling. 2c 
approvals included. ABC World. 
60 . San Francisco, California, 
COLORFUL” set Free! Worldwide Ap- 

provals. Gorliz, Drawer 388 CS, Park 
Ridge. Illinois. 


LINCOLN Postal FDI, 5 pai Hender- 
son, 207-S, Fulton, Mo. . 6525 


m^ S. Mint Specials! Flag Set Complete, 

1.00; 1c, 2c, 3c Famous Americans (21 
iliterent), $1.00. Free list. Brooks, 2601 
Avenue “U,” Brooklyn 29, N. Y. 


WORLDWIDE. 50 all different, abso- 
lutely free—just to introduce our incom- 
parable approvals. Kent Stamp Company, 
GPO Box 87. Brooklyn. N. 


RARE Stamp Free. Also new packet | 
Aden to Urandi, with Kennedy. Triangles, | 
Space, Sports. Ships. Dogs. Cats. Rep- | 
tiles. plus others. All Free. Send 10c for | 
mailing. Empire Stamp Co., Dept. PR. 
Toronto, Canada. 


Box 


| approvals. Potomac Stamps. 
D.C. 20015. 


FREE! Congo Triangle Set! Boy Scout 
Beauty! 25 others. Different. Approvals. 
Cambridge. Box a. Cambridge. Ohio. 


GERMAN € 
approvals. Schaefer. Box 1704, Washing- 
on 


MILLION Foreign Stamps! 2c each! 


fend for thrilling, giant approvals! ABC, 
(000-ML, San Francisco | 1 California. 


Commemoratives. 10c with 


arce U.S. seconds on approval. 


| OLD sc 
Slightly defective. bargain prices. Hearn- 


feld. Box 318. Irvington. N. J. 67111. 


UNITED STATES Sipex sheet. 5c with 
Washington, 


NUDES! Ten Different: 20c. Approvals. 
Stamp Farm. 2812. Oxford. Wis. 53952. 


FREE—100 different foreign. including 
colorful Antique cars. Ancient Ship sets, 
with fine approvals. Haskins Stamps. Suite 
1102, 210 Fifth Ave.. New York. N.Y. 


ENORMOUS variety of old U.S. flags, 
famous Americans, Commemoratives with 
approvals, surprise packet. 10c handling. 
| Metropolitan Stamps. Box 312 PS. Jack- 


| son Heights 72, N. Y. 


MILITARY Miniatures—HO  Soldiers— 
Guns, Tanks. Biastolin & Britain's Models. 
Catalog = 2—35c. For Serious Collectors 
the finest. unpainted castings available, in- 
cluding Napoleonics. Catalog #3—35c. 
Bussler. Box 107-E, Wollaston, Mass. 02170. 


MILITARY Miniatures. Books—Cata- 
logue 50c. Figurines, Box 62, Iberville, 
Quebec, Canada. 


33 MOTION PICTURES 
& COLOR SLIDES 
16mm SQUND-Projectors, Films, New, 
Used for Sale. Free Catalog. National 
Cinema, 333 W. 57th St. New York 
City, N. Y. 10019. 
SAVE! Process your own movies at 


kome. Free Catalog. Superior, 442-448 N. 
Wells, Chicago 10. 


FREE Catalogues. 5,000 8-16MM Films. 
PEAS Films. Greenvale, New 
York. 


MOVIES: 8mm—16mm Lists For Stamp. 
Film Classic, 1926 South Vermont, Los 
Angeles 7, Calif. 


8mm. MOVIES, 2"x2" Color Slides—big- 
gest selection anywhere! Hollywood clas- 
sics, railroad, antique automobiles, circus, 
World War II, travel, wild life, many oth- 
ers. 16mm. films also. Big catalog free! 
Blackhawk Films, 15 pestinceHelan: Bldg., 
Davenport, Iowa $ 


1mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman, Chicago. 


UNUSUAL Movie Items! Catalog. 
mua 47th Holly, Kansas City, Missouri 
6411 
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34 CAMERAS, PHOTO SUPPLIES 


PHOTOGRAPHY For Pleasure or profit. 
Learn at home. Practical basic training. 
Long established school. Free Book. Ameri- 
can School of Photography. 835 Diversey 
Parkway. Dept. 172C. Chicago. Illinois 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


SONG Ideas Wanted, Write with active 
professional songwriters with publisher 
Contacts. Records made. Share royalties. 
Send ideas—íree examination. Songwrit- 
ers' Associates. 236 W. 55 St.. N. Y. 19-G. 

ACCORDIONS. Guitars, Band Instru- 
ments! Save to 50%. Famous makes, Easi- 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-P Belmont, Chicago 60641. 

POEMS wanted for songs, Royalties. Tin 
Fae 1650 Broadway, New York, N.Y. 


SONGWRITERS: Protect your ideas! 
Get Safe Procedure! We serve Top Hit 
Writers. Superior Song Service, Dept. 311, 
545 Fifth Ave.. New York, N.Y. 10017. 

POEMS wanted for new songs and rec- 
ords. Send poems. Crown Music, 49-P West 
32, New York 1 

SONGS. Poems Wanted! Accepted songs 
ublished. recorded at our expense! Ti 
paan 17-PS Longwood Road, Quincy. 
lass. 


EXCITING SONG CONTEST 


WIN Free Trip to fabulous Virgin Is- 
lands. Collaborate with Professional native 

songwriter. pona. for details today. West- 
indy Music Co.. 5 Wimmelskaft Gade, St. 
‘Thomas, Virgin Islands 00802, 


PLAYER Piano Books. Send for free 
catalog. Vestal Press. Vestal 8, N.Y. 13850. 


GUITAR: Banjo Making, books, plans, 
wood, necks, tools. List 20c. Wildwood, 
510 East lith Street. New York 9, N. Y. 


GUITARS $11.95. tY Double Pick- 
ups with Tremelo Bar $49.95. Any make 
on hand. Amplifiers at aoni 
$125.00. Concertina $35 Drums, 3- 
Piece Pearl Set $99.00. Wind Instruments 
$49.95 up. Write Information. Melody 
Music. 4951 W. 95th St.. Oak Lawn. IIl. 


ACCORDION Manufacturing,  6343-T 
South Ashland, Chicago. Illinois 60636. 
Piano Accordions. Chromatics, Hohners. 
Concertinas. Wholesale catalogs free. 


POEMS Wanted for new songs and rec- 
ords. Send poems. Five Star Music, 6H 
Beacon, Boston 8. Mass. 


ACCORDIONS. top brands. buy direct. 
tremendous discounts. trades accepted. 
free brochure. Accordion-o-Rama, 874 
B'way.. New York City, N.Y. 


HAVE Electric Guitar? Want Bass Gui- 
tar For $12.50? Boston School of Music & 
Sale Cambridge, Mass. 0213! 


ELECTRIC Guitars. amplifiers, whole- 
sale. Free catalog. Carvin, PSM, Covina, 
California 91722. 

SONGPOEMS Wanted. Send Poems For 
Offer. Nashville Music Institute, Box 
532-PS, Nashville, Tennessee. 


SONGPOEMS Wanted! Collaborate with 


professional Songwriters equally. Share 
royalties. Songwriters Contact, 1619-N 
Broadway. New York 10019. 


35A PHONOGRAPH RECORDS 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, 545 Fifth Ave., Dept. 
3, New York 17, New York. 


2.500 UNUSUAL Hobby, Party Records, 
Others; Free Catalogue. "s Records, 
300 Chelsea, Louisville. Kentucky 40207. 


STEREO Tapes. Save up to 60% (no 
membership fees, postpaid anywhere 
USA). Free 60-page catalog. We discount 
batteries, recorders. tape accessories. Be- 
ware of slogans ‘‘not undersold.” as the 
discount information you supply our com- 
petitor is usually reported to the factory. 
Saxitone, 1776 columbis Road. Washing- 
ton. D.C. 2000 

TAPE a Hi-Fi components. 
Sleep Learning Equipment, tapes. Unusual 
values. Free Catalog. Dressner. 1523 
Jericho Tpke., New Hyde Park 1. New York. 

33c TUBES. Radio & TV! Free List. 
Cornell, 4217-S University, San Diego 5. 
California. 5 

FREE Electronics Catalog. Tremendous 
bargains. Send postcard. Electrolabs, De- 
partment C-646A, Hewlett, New York 
Tiss. 

CONVERT your radio into a "legal" 
low-powered broadcasting station. Simpli- 
fled instructions $3.00. Electronic Devices. 
Box 572. Fayetteville, N.C. 

TAPE recorders. Citizens Bank Radio. 
Stereo Components, all makes—Lowest 
prices. Send for Bid. Custom Stereo of 
Dallas. Box 2806. Dallas. Texas 75221. 


TAPE Recorder sale. Brand new, latest 
models, $10.00 above cost. Arkay Sales. 
10H; Commonwealth Ave., Boston, Mass. 


37 BUSINESS OPPORTUNITIES 


FREE! 
More than 
low wholesale prices. 


128 Page Illustrated Catalog. 
2000 Name Brand items; be- 
Sell full or part 


time. Save hundreds of dollars on pur- 
jewelry. 


chases for yourself! Watche: 
cameras, radios, phonographs, 
corders, appliances, houseware: 
hardware, power tools, lugi 
instruments, sporting goods, many 
Others. Orders shipped within 24 hours. 
Continuous supply. Send for free catalog 
now! H. B. Davis Corp.. Dept; PS, 1177 
Main St., Hartford, Conn. 


“MAILORDER . Stop | 
your own catalogue! Methods, 
Larayette Hill. Pennsylvania. 


PACKAGE at Home For Profit! we 
Supply everything. No ''selling." Free 
Home Business details HPC, 807-HSB 
Sunset, Los Angeles 12. 


BUILD Custom Cases at Home For 
Profit. Get orders by Mail. We Supply | q 
materials, instructions, everything. e 
Home Business details. Customcase, 
CSB Sunset, Los Angeles 12. 


$100.00 WEEKLY spare room. Raise red- 
worms odorless, soilless way. Charlie Mor- 
gan, Box 116-C Bushnell, Florida 33513. 


EARN Money raising fishworms for us! 
write: Oakhaven-42, Cedar Hill, Texas. 


COLORGLAZED Concrete pottery made 
without molds. Patented method. Ceme- 
tery products, novelties. Ms Basement 
ee ae Money-making ^ projects. 

jooklet, details free. Men, „only. MNA 
Boweries, Grand Rapids, ‘Minnesota. 


IMPORT-Export opportunity, profitable 
world-wide, mail-order business from 
home. without capital; or travel abroad. 
We ship proven plan, for no risk exami- 
nation. Experlence unnecessary. Free de- 
tails. Mellinger, Dept. X698, Los Angeles 


looking!" Get 
1918-FD, 


FREE ‘Franchise Profit Letter’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
today. National Franchise Reports, PS-528, 
333 North Michigan, Chicago 1. 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail; handling complete line ad book 
Matches in demand by every business 
right in your town! No investment: every- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. PX866, 
7530 S. Greenwood, Chicago, Ill. 60619. 


25 LP ALBUMS almost free by joining 
our Club. No obligation. Hollywood Rec- 
B US 51812 S. Broadway. Baltimore, 


36 RADIO, TELEVISION, 
ELECTRONICS, HI-FI 
SLEEP-LEARNING Kits—endless tapes, 
timers, complete outfits, Catalog tr 
SLBA. Box M-SB. Olympia, Washington: 
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LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
gation. Lifetime Career Schools. Dept. 
PSC-86. 11826 San Vicente Blvd. Los 
Angeles, Calif. 90049. 


VENDING Machines—No Selling. jer- 
ate a Route of Coin Machines and 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street. Baltimore 2. Maryland. 


EARN extra money selling advertising 
book matches. Sample kit furnished, 
pe ae Dept. PS-86C, Chicago. 


PIANO Tuning learned quickly at home. 
Tremendous field! Musical knowledge un- 
necessary. Information free. Empire 
School of Piano Tuning, Box 327, Shen- 
andoah Station, Miami, Florida, 33145. 
(Founded 1935.) 


Free Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia. 


$15.00 HOURLY Profit—Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few hun- 
dred dollars builds your own nationally 
advertised business while continuing pres- 
ent job. Investigate immediately . . . be- 
fore your territory is taken. Free booklet 
explains everything. Send today, Then de- 
cide. Duraclean, C6-188, Duraclean Build- 
ing. Deerfield, Illinois. 


VENDING Machine Catalog. 
1214 PS West Girard, Phila., Pa. 19123. 


IMMEDIATE Profits with no capital or 
experience. Take orders for all magazine 
subscriptions. Friends and neighbors are 
your prospects. Write now for complete. 
free kit. McGregor Magazine Agency, Dept. 
DB10, Mount Morris, Illinois 61054. 


SECRETS! Secrets! Mail order success 
revealed by internationally famous expert 
who discovered how to make home busi- 
ness fortunes. Beginners: Get free copy 
“How to Make Money in Mail Order." 
Discloses free advertising. profltable prod- 
ucts. evervthing! No obligation. Write 
Mailco, 1554 Sepulveda, Dept. X698, Los 
Angeles 90025. 


NEW Book explains making money, sell- 
ing esr ener you write, by mail, Free 

Details. M.L. Seitelman, Box 423, Rego 
Park, N.Y. 11374. 


MAKE Extra Money—show friends, 
Gifts, Stationery, Christmas, 
All Occasion Cards, Experience unneces- 
sary. Saleable samples on approval, free 
catalog, free name imprinted Christmas 
Card Album. Hedenkamp, 361 Broadway, 
Dept. PS-37, New York. 


MAKE Big Extra Money In Spare Time 
As Accident Investigator, College unneces- 
sary. Keep present job. Work from home 
Salary to $8 an hour, plus expenses. State 
approved correspondence course trains you 
Um ar For free information write: Liber- 

o0], Dept. A15, 162 E. Cook, Liberty- 
vile: "sols 60048. 


FREE! Furnished apartment. plus $400- 
$1.000 monthly salary. if qualified as Motel 
Manager. Live graciously, meet VIPs. Train 
at home. Earn diploma from Approved 
School. Free placement assistance. Open- 
ings for men, women. couples. If over 21. 
write for facts. Motel Management, Dept. 
d N. Mayfair Rd.. Milwaukee. Wis. 


ESSENTIALS for small businesses! Illus- 
trated catalog—35c. 14230 Ohio, Baldwin 
Park. California. 


OPERATE Collection Agency "Little 
Gold Mine!" Franklin Credit, Roanoke, 
Virginia. 


SAVE 407! Make your own professional 
rubber stamp manufacturing press! Parts 
list. photo-diagrams, instructions, $1.00 
(refundable). Garmac, 769 Rio Grande 
Bldg.. Dallas 2. Texas. 


CONCRETE Facts: Cement Artists Make 
Big Money at Home. Simple Equipment. 
Experience Unnecessary. Unlimited Unique 
Pottery Designs Easily Made Without 
Moulds. Birdbaths, Wishing-Wells, Water- 
falls. Rustic Gardens, Patio Items, Etc. 
Formulated Chemical Coloring, Marble- 
glazing. Free illustrated Brochure. Holly- 
wood Cementcraft. 602 Athens, Altadena, 
California 91001. 


CO-OPERATORS Wanted for world's 
greatest proposition! State qualifications. 
Ornsteen. DuQuoin. Illinois 62832. 


COMPLETE :'Mailorder Course." Twen- 
ty-four Action Packed Lessons—$2.00. Ken- 
nedy. 122 Oakwood, San Angelo, Texas. 


WORLD'S largest wholesale supply. Buy 
from 7853 American, European, Japanese 
wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 
Borers; 216-PS2, Jackson, Chicago 2, Illi- 
nois. 


Rake, 


FRE} rt. 


gers, N.Y. 

WANT T Make Big Money At Home? 
$10.00 profit in an hour possible with In- 
visible Mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year- 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, Ill. 60626. 

OPERATE Home mailorder business. 
Vosacek Printing, 4444-PS Ute, San Diego, 
Calif. 92117. 

$60.00 DAY, manufacturing Concrete 
Posts. Carlane, 1803 Fremont, Rapid City, 
South Dakota 57701. 

$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 


Details. Associates, Box 
Pe. 5. Ponana Michigan 49423. 
ADDRESSERS And Mailers needed. 


Send Stamp for information. Lindbloom 
Sales. 1508 Erie, Chicago 60622. 

EARN $1,000.00 month operating Book- 
keeping: Tax Service. Universal, Box 664-P, 
Springfield, Missouri. 

RAISE capital fast—easy proven sources. 
Free information. Advisor, Box 48337-PS2. 
Los Angeles 90048. 

250,000 NEW Mothers Every Month! 
Bonanza for Bronzed Baby Shoes! $50.00 
a day profit. No investment, no inventory. 
Full or spare time. Exciting details free. 
Sentimental, 1919 Memory Lane, Dept. 
9H, Columbus. Ohio. 

WORLD'S Easiest Mail Order Business 
$1.00. Plastic Magic Company, 1926 Iowa, 
Davenport, Iowa 52803. 


$150.00 WEEKLY, 
Spare Time Drawing For Busine: 
tale Free. Roberts Industries, Tar “circle 
Road, Baltimore, Maryland 21204. 
CEMENTCRAFT plastercraft for 
pleasure and_ profit. Sample. catalogue 
155. Wooley Company, Box 29-D, Peoria, 
noi 


Work Hone Fall 


E Report, "Home Business Oppor- | 
tunities.” Profitable! Wyman, G-100, Con- | 
$ 


| Complete facts and 


AMAZING Mailorder Profits. =F proven 
methods. Particulars free. Unicus, Box 
735-XK; Norwalk, Conn. 06852. 


FREE Samples. Each Merchandised For 
Mail-Order, Rack-Selling, Franchising, 
Or Other Profitable Enterprise. Merritt, 
Box 16305-C, San Francisco, Cal. 94116. 


$5.00 MAILORDER Business! Mail- 
order Techniques Manual explains! For- 
eign Wholesale Products Directory, Amer- 
ican Dropship Directory included. Check, 
money order. Celluzzi. 5835-1 Marlatt, 
Mira Loma, Calif. 91752. 


1988 MAIL Order Bonanza, Brand New 
Directory tells where to obtain over 
100.000 items from over 1.000 sources. Over 
400 Firms will "Drop Ship" your orders. 
information. Order 
trom this Ad and receive Special Section 
of ''Co-Publishing Business". Everything 
only $2.00 Postpaid. Satisfaction Guaran- 

T. E. McNamara, P. O. Box 176. 
Gallaeriand, New York 12084, Dept. 2. 


PLAN for Xmas. Bronzing Baby Shoes. 
Instructions and Process $1.00. National, 
toast Vessey Rd.. Bloomington, Minn. 

1. 


MAKE Money Zip Coding. Cash-in on 
Government deadline! We tell you who to 
contact. how to code. Send for free facts. 
Automated Mail, Dept. 138A, Stamford, 
Conn. 06904. 


CLIP Newspaper items. $1.00-$5.00 each. 
pets free. Walter. Box 1023-S, Erie, 
enna. 


WATCH Repairing. 
American and Swiss Watches in spare time 
at home. Tuition only $5 monthly. Diplo- 
ma awarded. Free funis H lesson. No obli- 
gation. Chicago School, Dept. WHA, Fox 
River Grove, Illinois 0021 


NEW Mailorder Magazine—How-to arti: 
cles, new products. other profitable i 
formation. Sample rd 25c. Mailorder In- 
come. 378 Bryant. Columbia Station, Ohio. 


WATER Proofing Basement Walls. Out- 
side, Drill Wells. Etc. Other uses. Exten- 
sion Drills. 3370-N53, Milwaukee 53216. 


MINK raising means large profits. Also, 
two businesses for the price of one. Waite 
for free booklet today. T Mink 
Ranches. Route-5, Dept. 14, Cadiz, Ken- 
tucky 42211. 


MINK levee 4 information free. Lake 
Superior Mink Farm, Inc., Superior, EE5, 
Wisconsin 54880. 


Learn 5. repair 


FREE Catalog! 
Bags, Display Racks, 
Lafayette. New Jersey 07848.. 


38 MONEYMAKING 
OPPORTUNITIES 


MAKE Big Money taking orders for 
Stark Dwarf Fruit Trees. Everybody can 
now grow Giant Size Apples, Peaches, 
Bears in their yards. Also Shade Trees, 
Shrubs, Vines, Roses, etc. Outfit Free. 
Stark Bro's, Desk 30187, Louisiana, Mis- 
souri 63353. 


Packaging Supplies. 
Write: Tadco, 


MONEYMAKING Mailorder opportuni- 
ties, n weekly possible. Litton, 33ps. 
Randallstown, Maryland. 


GET Dollars in your mail! Details free. 
Opportunity, Box 224-PS, Prospect Heights, 
Illinois 60070. 


A Business of your own. Free details 
Longtin, P. O. Box 641PS, Henderson, 
Kentucky 42420. 


EXPLOSIVE!!! Mailorder Business Gold- 
mine—Terrific! Moneymaking Details Free. 
Livingstone, Box 5332. North Charleston 

. South Carolina 29406. 


"PROFITABLE  Investment'—$4,500.00 
Builds $10.000.00 Home. Instructions— 
$1.98. Svetowitz-Builders, 611-613 Florin, 
Scranton, Pa. 18509. 


DISTRIBUTORSHIPS Open—20 hours 
month, $4 to $5,000 per year income possi- 
ble. Send $10 Sepoatt for samples and your 
resume. M&J Res Company, 1607 W. 
24th. Lawrence, Kansas. 


CAPITAL And Debt Loan Finders. Send 
postcard—I'll mail you brochure. National 
Counselor, Harlingen 3, Texas 


I WORK Home—Made $10.000 First 
Year. Free Secret. Ventures-331, Harlin- 
gen 6, Texas. 


OPPORTUNITY To Earn $15.000-$30.- 
000 annually. Franchise protected. Guar- 
anteed on $15.000 basis. No merchandise to 
buy. Self employed, One of most exclusive 
and noncompetitive businesses in United 
States and Canada. Patent pending. Free 
26-page brochure. Executives. Box 
4080 APS, New Orleans, Louisiana. 


$300.00 WEEKLY refinishing bathroom 
fixtures. Information $2.00. Jim, 7468 Rob- 
binsdale. Minnesota. 


& 


"HOMEWORKERS' Opportunity Direc- 
tory" lists 75 companies with sparetime 
work! $1.00. Opportunities, aoe 26034-EH, 
Indianapolis, Indiana 4 


AMAZING successes through franchises! 

Become exclusive franchise holder your 
Information rushed. National 
Reports, SP-528, 333 North 
Michigan, Chicago 1. 


FREE facts and descriptive bulletin. Be 
an Air Conditioning, Refrigeration, and 
Heating serviceman. High pay, jobs open 
everywhere, operate your own service busi- 
ness, no school or correspondence neces- 
sary. Write Doolco Trouble Shooter, 2016 
Canton, Dallas, Texas. 


VENDING Machines—No Selling. Oper- 
ate A Route of Coin Machines And Earn 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-11, Plains. Ga. 


LEARN The secrets of repairing junk 
batteries. ‘Fabulous Profits" at home. De- 
tails: Batteryman. P.O. Box 416, Palm 
Desert, California. 


$200.00 From Sheet 14” Plywood (Scrap). 
ase refundable. Novelties, PS-610 South 
24th, Elwood. Indiana. 


MAKE Money Writing Short Para- 
graphs! No tedious study! I tell you what 
to write, where and how to sell, and sup- 
ply list of editors buying from beginners. 
Many small checks add up quickly, Write 
to sell, right away. Send for free facts, 
Benson Barrett, Dept. C-86-H1, 6216 No. 
Clark, Chicago 26. 


MAIL Selling—Easy. dignified, 
able. Free details. Dutz, Box 284, 
Illinois. 


HOW To Net $50. day in Ad Market. Sell 
dollar ads. Home, phone, mail. Free de- 
tails. Ad Market, Harlingen 6, Texas. 


CUSTOMERS Call You. Copyrighted 
Method—Star Grove, F8, Monsey, New 
York 10952. 


100 MONEYMAKING Advertisements, 
only 10c. pudy. Box 7077-P, Lexing- 
ton, Ky. 40502. 


$100.00 WEEKLY spare time with Zip 
Code. Free Details. Gregory Company, 
606W Link, Kirksville, Missouri 63501. 


HOMEWORK Opportunities! 102 Firms 
seeking sparetime Homeworkers! Complete 
Instructions, List, $1.25. Interstate Prod- 
Des Box 1-7G14., Pelham, New Hamp- 
shire. 


rofit~ 
incoln, 


EARN Big Commissions Full or Part 
Time. Show America’s largest line Low- 
Priced Business Printing and Advertising 
Specialties Plus big catalog Union Label 
Political Advertising items. Calendars in 


season. Big Free Sales Kit samples hun- 
dreds items used daily by businessmen 
and political candidates. Merchandise 


bonuses for you. Free gifts for customers. 
Build profitable repeat business. Start now. 
patios: Press, Dept. 149, North Chicago. 
n. 


HOMEWORK Opportunities! 100 Com- 
panies begging for sparetime Homework- 
ers! Complete List. Instructions, $1.20. 
Brugenheimer Publishers, Box 158-AG2. 
EI Mass. 


WORLD'S Biggest wears Eu ply. 
Buy from 10,001 U.S.A., Eui apa- 
nese and Hong Kong "Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargain hunters 
Opportunities, Box 730-B, Holland, Michi- 
gan 49424. 


FREE Book ''990 Successful Little- 
Known Businesses" Fascinating! Work 
home! Plymouth-952H, Brooklyn, New 
York 11218. 


MAKE Money mailing our postcards! 
Work home, full, sparetime. Particulars 
10c. Westlee, Western Springs 2, Illinois. 


Fast assembling Link 
Belts ree q “ictalls! Redikut's, Loganville 
41, Wisconsin. 


SHARP $$$$ opportunity! One low-cost 
machine sharpens-serrates knives, scisso! 
pinking shears. $6-$9 hourly in spare 
time. Professional results without experi- 
ence. Free details. Beaver Grinder, 826C 
Nielsen Bldg., Eugene, Oregon. 


FREE. 206 Easy ways to make money 
taking orders for acide new products— 
spare time. Send nami e for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn, Dept. 18-GM, Chicago. 


WANTED; Salesman Distributors To 
Make large profits demonstrating Double- 
Gloss new improved more shine car polish. 
It's new, It's Different. also metal polish 
Hand Cleaner, Lotion, Polish Cloths. 
Write; Norman Wiggs & Co., 1406 E. 52nd 
St., Los Angeles, Calif. 90011. 


10.000 MONEYMAKING Opportunities. 
Amazing New 800 Page Encyclopedia now 
reveals Trade Secrets of Industrial Giants. 
Easy Methods assure Your Success. Excit- 
ing Details Free. Executive, 3800 Univer- 
sity, San Diego, California. 


38A BUY IT WHOLESALE 


“NEW 6-color Deluxe below wholesale 
catalog. Automobile catalog and other: 
Housewares, clothing, furs, furniture, rug: 
appliances, refrigerators, washers, dryer: 
vacuum cleaners, polishers, cookware, 
dinnerware, strollers, Foribs, radios, stereos, 
phonogra hs, records, recorders, cameras, 
lm, projectors, musical iments, or- 
gans, typewriters, books, binoculars, lug- 
gage, fondu: bowling, golf, game 
tables, power/rider mowers, garden trac- 
tors, boats, motors, bicycles, clocks, watch- 
es, diamonds, mu Huge discounts, 
hundreds -brand products. For free 
list (factory prices) postcard: Selbyco-6. 
Decatur, Illinois 62522.” 


AUGUST 1966 


BARGAINS! Buy Wholesale! Save 
Money! Free Catalog! Norris, 273 Merrick, 
Dept. 226, Lynbrook, N. Y. 

WORLD'S largest wholesale supply. Buy 
from 7853 American, European, Japanese 
wholesalers. Hong Kong tailormade suits. 
123 dropship catalogs. Rockbottom prices. 
Automobiles. Free details. International 
Duft. 216-PS Jackson, Chicago 6, Ili- 
no! 


BARGAINS! Buy Wholesale and Below! 
Name Brands. Appliances, Furniture, 
C rid Equipment, Televisions. Cameras, 

'atches, Jewelry, Thousands More. Huge 
Discounts to $1.000.00 on New Automo- 

biles. All Makes. Free Details. Write To- 
day: World-wide Bargain Hunters. Box 
730-B, Holland. Michigan. 

100,000 PRODUCTS Wholesale! Terrific 
Bargains! Wholestiers, 1265-MR Broadway, 
New York 1 

NECI Suse amplifiers, whole- 

sale. Free Catalog. Carvin, PSW, Covina, 
California 91722. 


FREE E Cetio- Over 500 Fantastic Bar- 
gains. Now, We'll refund Stamp. 
fiteraational Distributing Co., 61B Queens 
Ave., Atlantic Beach, New York 11509. 


38B IMPORT-EXPORT 
ORIENT'S Greatest Good Luck Charm. 
Hand Made. Adjustable, Siamese Ring 


$2.95 each. Archuleta, 113 East Elm, Wal- 
senburg, Colo. 81089. 


39 FORMULAS, PLANS, ETC. 


ROCKETS, Kits, Engines. Supplies; 
Catalogue 25c. Krueger Rocket Company. 
6428 South Main Street, Downers Grove, 
Illinois 60515. 

UNDERWATER fuse, 3/32" diameter, 25 
feet with samples, formulas, products in- 
formation, $1.00 Postpaid, 125 feet $4.00. 
Zeller, Box 640, Hudson, Michigan. 

"PROFESSIONAL fuse, burns underwa- 
ter, 75 feet, $1. Eddcolabs, Box 99, Berlin, 
New Jersey 08009." 


CHEMICALS, laboratory ^ apparatus. 
microscopes. ravers) Ey: and tele- 
scopes. Catalog 35c. ard Science Sup- 
Pues Columbus, Wisconsin. 

[LLUSTRATED oS rak: Chemistry. 
mineralogy, biol Tracey Labora- 


tories, Evanston, Ninos. 

EVERYTHING For Home Experimenters! 
Catalogue—25c.  Hagenow Laboratories, 
Manitowoc, Wisconsin 

ASTRONOMY for students, hobbyists. 
Send 30c sample copy, magazine. Sky and 
Telescope, 49 Bay State Road, Cambridge, 
Mass. 02138. 


ROCKETRY!! Kits, single-multistage. 
2.000 feet with powerful engines. Cones, 
Tubes, Parachutes, Launchers, ters. 
Big Catalog, rocket data, lagrams asc 
Fast Delivery, Centuri Engineering. Dept. 
43. Box 1988, Phoenix, Arizona 85001. 


E 
i} 


"LASER Complete $29.95.” Laser 
Rod Used. If You -—— It. Simple Draw- 
ings, Parts List, Addresses, Economy 


[i Se Best Course $5.00, Catalog 
Davis reeds Green Cove 
Sorin Florida, U.S.A. 


FORMULAS—All Kinds. Amazing Big 
etas 10c. Kemisco, Park Ridge 15, 
nois. 


10,103 FORMULAS, $1.00 shipped post- 
tg Publications, Box 4141-SC 
a, Nebr. 68104. 


LATE Modern Manufacturing Formulas 


List Free. Chemical Service, Martville, 
New — 


'YCLOPEDIA of formulas. Details 
pree Cassill, Box 1535, Eugene, Oregon 


FOR Proof Of What You Can Do In 


Specialty Manufacturing. Get Our Litera- 
ture, rs Lah Miller—Chemist, 1517-. 
Tampa, Florida. 


40 PLASTICS 


‘HEMICALS and apparatus for indus- 
trial analytical and private laboratories. 
Catalog 35c. Dept. M-26, Biological Supply 

Se 1176 Mt. Hope Ave., Rochester 20, 


-XPIRES Labor . 500 feet Fuse $8.00 
Postpalal 1,000 feet T üse $14.00 Postpaid! 
C Labs, 21863 Colgate, Farmington, 


Michigan 48024. 


UNUSUAL Chemistry courses, kits! In- 
formation booklet, 25c. National, Box 94, 
Redwood City, Calif. 94064. 


ROCKETEERS: comprehensive hand- 
book: Solid Rocket Propellants; $3.00. 
1400 Ross, Plymouth. Michigan. 


! Flight Kits. Test Equip- 
ment. Catalog 25c. Rocket Development 
Corporation, Route 3, Seymour, Indiana 


NEW bed real casting plastic, clear, col- 
ors, Embed real flowers, butterflies, pho- 
tos. coins. 25c for two handbooks 
"How to Cast "d uid Plastics" and ‘How 
to Make Extra Money at Home." Casto- 
lite. 66-1023 Woodstock, Illinois. 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, . Box 168B, 
Hanover, Pennsylvania. 


PLASTIC Product Desi 
man, Designing Agency, 
troit 13, Michigan. 


ing. Von Neu- 
148 Harper, De- 


FREE Science Catal Lowest Prices! 
Biological, Chemical, Optical noes: 
Dissect-A-Kit. Inc. P. O. Box A55, 
Wantagh, N. Y. 11793. 


NEW Blasting Explosive—Power of dyna- 
yet safer. Mix from inexpensive 
‘obtainable materials. DUE DM for 
making-safe handling. Send P.O. 
Box 629. Asheville, N. 


VORTEX atom booklet with leaflet on 
“The Duality Ed Particle and Wave". 
25 cents. C. Krafft. 4809 Columbia 
Road, Anaddas; Virginia 22003. 


LEARN Plastics—25¢ Sample—Experi- 
—€ Information. Box 5171, Detroit 36, 


4 SCIENCE & CHEMISTRY 


LOW Prices, Laboratory Supplies. Cata- 
log 10c. Xercon Scientific Company, 8542 
Oglesby Avenue, Chicago, Illinois 60617. 


AMAZING New Book Of Science Exper- 
iments, formulas and Catalogue of Lab- 
oratory Supplies. Only 35c. National 
Scientific Co., Dept. PS-8, 13 S. Park 
Avenue, Lombard, Illinois. 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cam- 
eras, technical information. Fast Service. 
Estes Industries, Penrose 6, Colorado. 


FREE 3 Pre. Test Tubes With Purchase 
s 00. Catalog 25c. Chemicals, Apparatus, 

iology. Mid-States Scientific, 7053 N. 
Lid Chicago. Ill. 


CONTACT Explosive. Explodes with 
touch of feather. Handled safely wet. 
Powerful. Ideal for jokes. Applies like 

aint. Made from household chemicals. 

iults guaranteed. Complete instruction 
for making both kinds only $1.00. Franks 
Scientific Company, P.O. Box 156, Mar- 
telle. Iowa 52305. 


210 | POPULAR SCIENCE 


FIVE Self-Ignition Mixtures. Safe Con- 
tact Explosives, Sparklers. Send "5c For 
Formulas And Chemical Cua MB Labo- 
ratories. Box 1922. Phila., Penna. 19105. 


42 EMPLOYMENT INFORMATION 


FOREIGN Employment. Construction, 
other work projects. Good paying overseas 
jobs with extras. travel expenses. Write 
only: Foreign Service Bureau, Dept. PS, 
Bradenton Beach. Florida. 


DIRECTORY Reports. Construction, 
Aviation, Shipping, Oilfelas. Government 
Marutacturing. Trucking, etc. Foreign— 
Stateside. Helpful information plus job- 
getting tips on preparing application 
letters. Unconditional mone; -9 guar- 
antee. Only $3.00 ($3.25 Airmail), Re- 
arch Services, Box 6768-PS, "St. Lou: 
Missouri. 63144. 


FOREIGN Employment: South America, 
Africa, Europe. Australia, USA. Earnings 
to $2,000 monthly. Construction, all 
trades, professions, occupations. Many 
companies pay fare. housing, benefits, bo- 
nuses Write: Universal. Dept. B-4, Wood- 
bridge. Connecticut 06525. 


"GIGANTIC Booming Australia needs 

our skills. Government assisted passage. 

Details $2.00. Bill Wagner. 16141 Via Har- 
, San Lorenzo, Calif: oa 


nan 


JOBS, Passenger Ships, Freighters, 
$100.00 Weekly. Beginners, Men. Women. 
Information: Work At-Sea, Box 52, Mur- 
ray Hill Station. New York City 10016. 
— 


43 AGENTS WANTED 


CHRISTMAS Cards—Business and Per- 
sonal. Customer's name imprinted. Earn 
unusually high commissions from this 
medium and ‘high priced line. Free Sam- 
ple Album Process Dorp: (oor 45th year) 
3466C, S. 54th Ave., cago, Ill. 60650. 


YOUR Own business—Suits $1.50; Overs 
coats 65c; Mackinaws 35c; Shoes 
Ladies’ Coats 30c; Dresses 15c. |I 


EVERY man a prospect. Refundable 
sales kit offer showing g iine belt buckles, 
tie clasps, money clips, cuff links, lapels. 
identification badges, individualized with 
customer's name and emblems. Cap 
badges for trucking, bus, taxi, police, fire- 
men, l, letter carriers and heavy 


Box 1088-PS, Provi- 
dence. R. I. 


START Your Own Business on Credit. 
Your own boss. Hundreds of Dealers mak- 
ing $100 to $300 and more weekly. We sup- 
ply stocks, equipment on credit. 300 home 
necessities. Sales experience unnecessary. 
gn Pets Packen 7 

orld-wide indusi rite Wleigh, 
Dept. H-U-PSC, Freeport, IIl 


MAKE $50.00 daily selling air operated 
vacuum cleaners to service stations. Free 
details. Inka Industries, 2405 Crocker, 
Houston, Texas 77006. 


MAGNETIC chuck V Blocks & Paral- 
lels, Edge Finders, Center Finders, Thread 
Measuring Wires, Sine Bars, Hi-Precis 
—First Quality—Low Prices. Factory Dis- 
tributors wanted. Be the dealer in your 
locality. Buy for yourself and sell to others. 
Liberal discount, products guaranteed. Est. 
1943. Write for brochures. Fisher Machine, 
11704 Inglewood, Hawthorne, Calif. 90250. 


AGENTS—300% Libera selling genuine 
old window letters: tores and offices. 
ree samples. Metallic. Sign Letter Co., 
1217-E West Newport, Chicago. 


GET New Shirt Outfit Free! $90 weekly 
on 5 average orders a day. Famous quality 
made-to-measure dress and sport shirts 
at $4.95 up, sell to all men. No experience 

needed. Full or part time. Write: Packard 
m Co., Dept. 512, Terre Haute, Indiana 


SEEKING New Products? Get my outfit 
47 money-making specialties. Latest con- 
veniences for home, car. Send no money. 
Hox your name. Kristee, 115 Akron, Ohio 


— Kit Free! Postcard puts 
in business! Complete line 275 shoe styles 
jackets! New Discoveries pay Big Commis: 
sions. No investment. Send for Free Kit. 
Mason, Chippewa Falls K-555, Wisconsin 


JOIN An Established Firm. Over 30 
years with Calendars and Advertising 
E ecialties. — Bonuses-Prizes-Free Pens. 

pm. 6535-B Cottage Grove, Chic: 


BIG Profits! Hi- ‘Dry Magnetic Soap 
er. Samples $1.00. Dozen $6.00. Bel- 
uon oa uos, Dept. P, 1175 Dan, Ogden, 


ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


44 HIGH-GRADE SALESMEN 


$1,000.00 A month for making dramatic 
3-second demonstration of amazing i» 
weight Presto Fire Extinguisher. 
chemical used by Air Force snuffs out fires 
instantly. Only $4.95. Terrific commis- 
sions. Millions want Free Kit. Merlite, 
114 E. 32nd, Dept. P66-B, New York 16. 


SENSATIONAL new longer-burning 
Light Bulb. Amazing Free Replacement 
Guarantee—never again buy light bulbs. 
No competition Multi-million dollar mar- 
ket yours alone. Make small fortune even 
spare time. Incredibly quick sales. Free 
sales kit. Merlite (Bulb Div.), 114 E. 32nd, 
Dept. C-73-B. New York 16. 


FREE! 206 Easy ways to make money 
taking orders for exciting new products-— 
spare time. Send name. age for 5 months 
pig subscription. Opportunity Magazine. 

0 N. Dearborn, Dept. 18-GS, Chicago. 


eon Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business 
Tight in your town! No investment: everv- 
thing furnished free! Top commissions 
daily! Superior Match, Dept. P-866, 7530 
S Greenwood, Chicago, Ill. 60619. 


EARN Big Commissions Full or Part | 


Time. Show America's largest line Low- 
Priced Business Printing and Advertising 
Specialties Plus big catalog Union Label 
Political Advertising items. Calendars in 
season. Big Free Sales Kit samples hun- 
dreds items used daily by businessmen 
and political candidates. Merchandise bo- 
nuses for you. Free gifts for customers 
Build profitable repeat business. Start now 
Netiona] Press, Dept. 148, North Chicago, 


YOUR free copy of World's biggest sales 
magazine tells you how and where to 
make more money on your own in selling. 

[rite Specialty Salesman Magazine, Desk 
6B, 307 North Michigan, Chicago 1. 


OWN A Business For $6.00. Sell The 
Spa Water Filter. Write For Free Details. 
Sparkler Mfg.. Conroe, Texas. 


45 EDUCATIONAL & 
INSTRUCTION 


LEARN IBM! Official IBM Texts. De- 
tails Free. Data processing Services, 876 
Sixth Avenue, N.Y, 10001. 


MASTER Watchmabing at home. Free 
sample lesson. Chicago School. Dept. 
WH, Fox River Grove, Illinois 60021. 


ey ace a Electronics—send 
$1.00 for 100 page Career Opportunities. 
C.LS.T., Suite S16. E Adelaide St., West, 
Toronto. Canada. 


LEARN to Drive Tractor Trailer. 
Trucks, Buses. Short Concentrated 
Courses Available. Write for Free Bro- 
chure. Driver Training Institute, 794 Bed- 
ford Avenue, Brooklyn, N. Y. JA2-5080. 


PIANO Tuning Pays. Big money in 
spare time. Learn at home. No musical 
knowledge necessary. Phonof ograph. records, 
tools and instructions furnished. Electronic 
tuning also taught. Free catalog. Capital 
Tuning School, 3160 S.W. 16th Court, Ft. 
Lauderdale, Fla. 


BOOKKEEPERS — Operate Your Own 
"Dollar-A-Week' System. Ellis, Box 203. 
Cedar Grove, North Carolina. 


FCC LICENSE in 6 weeks, First Class 
Radio telephone. Results Guaranteed El- 
pins Radio School, 2603A Inwood, Dallas, 

'exas. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, Gilroy. Cahn- 
fornia. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses Bought.) 
Lee Mountain, Pisgah, Alabama. 


GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pieasure 
Free sample lesson, catalog reveals plan 
Write IGAS. Inc. 325 Jackson, Dept 
2AV 1, Chicago 60606. 


| XC46, Drexel at 58th, Chicago, 


BE A Real Estate Broker. Insure security 
for yourself and your family. Study at 
home. Prepare for state examination. 
Write for Free Book today. Weaver School 
of Real Estate. 3519-R Broadway, Kansas 

tv. Mo. 64111. 


INFORMATION. Any Subject. Products, 
People, geography. $1.00. Al Hickman, 
ox 59936 Reno, Nevada 89503. 


52 AUTHORS SERVICE 


COMPLETE Your High School at home 


jin spare time with 69-year-old school. 


Texts 


furnished. Diploma. Information 
booklet 


Íree. American School, Dept. 
Illinois 
60837. 


LEARN landscaping and the growing of 
plants. Start a profitable business part or 
full time. Free information without obli- 
Dept. 

Los 


gation. Lifetime Career Schools. 
PSE-86, 11826 San Vicente Blvd., 
Angeles. Calif. 90049. 

LEARN Civil and criminal investigation 
at home. Earn steady, good 
age. Institute Applied Science. 
Sunnyside, Dept. 338, Chicago 40, Illinois. 

EARN as vou learn, camera repair. Na- 
tional Camera Repair School offers ac- 
credited Home Study Course—instructions, 
texts. tools and practice eauipment. Free 
information. Write Box 1422, Englewood. 
Colorado. today. 

BECOME Tax consultant. Our students 
earn $1.000—$3.000 every tax season pre- 
paring returns evenings. Accredited. State 
approved. National Tax Training School. 
Monsey Q-1, New York. 

LE^RN  Auctioneering. Free Catalog. 
Reisch American School of Auctioneering, 
Inc.. Mason City 3. Iowa. 

PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free. Ozment, 
Box 665 35. St. Louis. Mo. 63188. 

HOME Electronics course only $26.95. 
Free literature. Send postcard. Edu-Kits. 
Tue sttnent 645A, Hewlett, New York 

USED Courses! Books! List 10c. Smith's 
124 Marlborough, Salem, Mass. 

BOOKS. Free general catalog, 60 pages 

Text. vocational. educational. instruction- 
al subjects. Millions of volumes, new and 
used. Bargain prices. Books bought. Est. 
s College Book Co., Dept. M1, 


1902. Long' 

Columbus | i Ohio. 
Daron, PS, 143 
N.C. 28208. 


FRZE Bible course. 
South Gregg. Charlotte. 
FREE Literature—How to Acquire Ade- 
quate Income for Life. Hemmer. Dept. C, 
Box 5063. Cincinnati. Ohio 45205. 

DRAFTSMANSHIP—Design Home Study 
Simplified. Zero Engineering, 2437 West 
69. Chicago 60629. 

CATALOG—200_special silde rules and 
calculating aids. Send 10c. Dynaslide, 1566 
Sherman. Evanston. Illinois 60201. 


HOW To Analyze Handwriting. Fascinat- 
ing 208 page book only $2.00! Davis Firm, 
Por 270-AH, Claremont, New Hampshire 


= trial!! Sensational sleep- learning 
record kit improves memory. personality, 
concentration. Results guaranteed! Forum, 
333-VX8 Michigan, Chicago 60601. 


FREE sleep-learning catalog. rdc nd 
2407 Catherine, Dallas. Texas 75211-PS. 


PUBLISH Your Book! Join our success- 
ful authors: All subjects invited. Send for 
free appraisal and detailed booklet. Carl- 
ton Press. (Dept. PSH), 84 Fifth Avenue, 
New York 10011 


WANTED Writers! Short stories, arti- 
cles, books. plays. poetry. Will help placi 
sell your work. Write today. free partic- 
ulars! Literary Agent Mead. Dept. C-33, 
915 Broadway. New York, N.Y. 10010. 


WANT Your Book Published? Learn how 
we publish, advertise. promote, distribute. 
Many successes. Free booklet PS, Vantage, 
120 West 31, New York 


53 ADVERTISING, AGENCIES, 
ETC., FOR ADVERTISERS 


YOUR new product or invention mar- 
keted through new product news releases 
to magazines. columnists. trade journals. 
W. B. Edmondson, 4181 Adams, San Diego, 
Calif. 92116. 


54 ART INSTRUCTION, 
CARTOONING, SIGN PAINTING 


LEARN Sign Painting. Fascinating Sys- 
tem. Straley, 410-P South Western, Spring- 
field. Ohio. 


CARTOONERAMA  Teaches you Car- 
tooning in a new 24 lesson course. Free 
brochure. CFA, Box 263-5, Branford, 
Connecticut. 


2 ART Lessons Free. Enjoy glamorous 
high-pay career or profitable hobby. Study 
at home in spare time. Drawing, Painting. 
Advertising Art. Fashion Illustration, TV 
Art, etc. Assignments corrected with over- 
lays by mail. Tuition $6.00 a month. Kits 
included. Free Catalog. Special offer. No 
RASSE will call. Washington School or 

, Studio 158, Port Washington, N. Y. 
Toso. Accredited Member National Home 
Study Council. 


LEARN Profitable Magazine Cartooning! 
Free Details. Cartoonists, Box 3097, Lin- 
coln 10, Neb. 


SIGN Painting—Latest Methods, Instruc- 
tions, brushes, equipment. Free Catalogue. 
Kaufmann Supply. Centertown, Missouri. 


56 RUBBER STAMPS & 
OFFICE SUPPLIES 


DESK Name Plates, Door Signs, Free 
Catalog. Engraving. 34 Cora Avenue, Wil- 
liamstown. New Jersey. 


FREE 32 Page Catalog. Signature 
Smp, $3.50. Youngers, Princeton, Iowa 


57 PRINTING, 


MULTIGRAPHING, ETC. 


OIL Burner Servicing quickly learned 
(home study). Free Information. Nasco. 
Mar-Lin Institute, 18428 S.E. Pine, Port- 
land. Oregon 97233. 


RAISED Letters—Business Cards, Sta- 


tionery. etc. Samples. Bargain Pricelist 
ed. Pioneer, PS-8, Island Park, N.Y. 


LEARN Life or General Insurance by 
approved home study courses. Piver 
Hoots, since 1937, P.O. Box 206, Sausali- 
Calif. 


47 DETECTIVES 
- DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate, Future 2759CB 


West Broadway, Los Angeles, California 
90041 


“FINGERPRINTING By Correspond- 
ence.” Civil Service Opportunities. Good 
Pay. Fingerprint School. 2759G-West 
Broadway, Los Angeles, Calif. 90041 


MISSSOURI Auction School. Free cata- 
log! 1330-05 Linwood, -Kansas City, Mo 
64109. 


DEVELOP Mind Power, personality, 
memory while asleep! Free details. sLKA 
Box 24-SF, Olympia. Washington. 


HIGH School Diploma at home. Qual- 
ified instructors. Approved materials. 
Southern States Academy, Professional 
Bldg., Dept. 12, Decatur, Ga. 


‘DETECTIVE Course. Free Information. 
Universal Detectives. Box 8180E, Universal 
City. California 91608. 


DETECTIVE Course. Credentials, Diplo- 
ma. Free Information. Southwestern In- 
stitute Criminology, Box 202, Geronimo, 
Oklahoma. 


51 SPECIAL SERVICES 


OVERSEAS remailing $1.00, souvenirs 
$2.00 up, Australian literature, coins, 
stamps. Business representation, special 
assignments. Professional Services. Box 73, 
Crows Nest, NSW, Australia. 


1.000 GUMMED Address Labels $1.00. 
Zu Box 966, South Bend, Indiana. 


EMBOSSED Business Cards $3.99-1000. 
Free Samples. Gables, 405H Clifton, Glen- 
shaw, Pa. 15116. 


INEXPENSIVE, quality businsss cards, 
letterheads, envelopes. etc. Free catalog. 
Weiss and Associates. 213 Sixth Street, 
Downers Grove. Ill. 60515. 


OFFSET Printing 
Mimeo Press, 835 Falls, 
N. C. 27801 


AMAZING Business Printing values 
Samples. Print Shop, Box 576P, Green- 
ville. R. I. 02828. 


BUSINESS Cards; 1.000—$4.10, postpaid, 
Goodall Printing, 68-A Joost, San Fran- 
cisco, Calif. 94131. 


1000 QUALITY Gummed Name Address 


Labels $1.00. REA Products Co., Box 38, 
Penfield, N. Y. 14526. 


AUGUST 1966 


Prompt service. 
Rocky Mount. 
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58 PRINTING OUTFITS, 
SUPPLIES 


RUBBER Pap presses, hydraulic [E 
erated, electrically heated. Sizes 
8"x127, 10"x15". Starting outfits, Suppile 
Printing presses. Orders for presses and 
supplies shipped same day received. Cus- 
tom Manufacturing, 402 E. Elm. Spring- 
field 2, Missouri. 


PRINTING Outfits, type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8, Meriden, Conn. 


NEW 1966-67 Type Catalog! 200 page 
9 x 12 book, packed with hundreds of new 
and exciting imported foundry type, Mono- 
type, Wood type. brass type. steel type. 
ornaments, borders. Mazak type for rul 
ber stamps and hot stamping. Most coi 
piete catalog in 50 years. Sent postpaid— 

LEN 82. [oW American Printing Boppy Co. 
a a th St., Long Island City, N. 


PRINTING Presses, Type, Supplies. 
Lists 5c. Turnbaugh Service, Mechanics- 
burg, Pa. 

MAKE your own self-molding rubber 
stamps and printing cuts. Plexirubber, Ar- 
ELE Es EA 


amp Presses, 
Kiewiet. 2025 Barney Road, 
Michigan 49007. 

RUBBER Stamp Supplies, 
ucts, low prices, fast service. 
Supply, 1433 West Winnemac, 
Illinois 60640. 

CATALOG: Rubber Stamp Equipment. 
Supplies. Martins, 1425S Major, Jefferson 
City, Missouri 65101. 

TREE Literature: 1000 Name Address 
Labels $1.00, 10 Personalized Pens $1.00, 
1,000 Business Cards $4.95. Printing, Rul 
ber Stamps. Satisfaction Guaranteed. 
Jordan's 552 West O'Connor, Lima, Ohio 


Supplies, 
Kalamazoo, 


New prod- 
Jackson 
Chicago, 


VARI-COLOR  Duplicators $19.95 up. 


Belue, Box 161-PS, Rogersville, Ala. 
35652. 

WHOLESALE Rebuilt Offset Presses: 
Typewriters. Maurice Bower, Rte. 3, 
Floyd, V. 

60 FOR INVENTORS 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with staff 
of engineering specialists in all fields of 
inventions. Expert searches performed in 
the U.S. Patent Office. Your inventions 
and ideas engineered for maximum patent 

rotection and greatest commercial value. 

Inventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘Invention 
Certificates" and further interesting, val- 
uable Patent Information. George Spector, 
Licensed LT Dad Patent Engineer, 
U.S. Patent Office Former Examiner, 
Woolworth Building. New York. 


PATENT Searches, includmg copies of 
related U.S. Patents, $6.00. Inventors, 
torneys, manufacturers use my ''World- 
wide’’ Airmail service! "Invention Record” 
form and "Information Every Inventor 
Needs," sent free! Miss Hayward, 1029F 
Vermont Av., Washington 5. D. C. 


INVENTORS! Before being lured to 
spena money, get "inventors Guide.” ‘felis | 
How To Profit. Lists needed products. 


$2.00. Inventors Creative Service Company. 
125 West 4th St., Los Angeles, Calif. 90013. 


PROFESSIONAL Patent Searches, $6.00, 
including official U.S. Patent Office copies 
or related U.S. Patents! Prompt, depend- 
ble service. Certified. Airmailed! For free 
"Invention Folio" and ‘‘Important 
Patent Information Every Inventor Should 
Have," write: United States Inventors 
Service Company, 501X ae St. 
NW.. Washington, D.C. 


RS: If you ave an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements. royalty rates. Kessler Cor- 
poration, C-78-FI. Fremont, Ohio. 

FPREE—‘‘Vital Information Every In- 
ventor Needs Before Selling Invention.” 
Adams, 15 Park Row, New York City. 

PATENT Searches—48 hour airmail 
service, $6.00, including nearest patent 
copies. More than 200 registered patent 
attorneys have used my service. For Free 
invention protection forms, write: Miss 
Ann Hastings, Patent Searcher, P.O. Box 
176, Washington 4, D.C. 

IMMEDIATE cash, for Patent Applica- 
tions, free Patent Searches. Write for de- 
ais. Universal Patents, 184-B, Marion, 

o. 


INDEPENDENT Inventor’s Guide. Many 
pages of information to assist the parento, 
Send $2.00 to Alpha Publications, 
Cherry Hill Drive, Mount Prospect, Ens 
nois. 


61  INVENTIONS WANTED 


INVENTORS: Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 

formation free. Institute of American 
Inventors, Dept. 30C, 635-F Street, N.W., 
Washineton 4, D. C. 


INVENTIONS  Promoted-For Cash- 
orem Sales with Manufacturer Con- 
tacts. George Spector, nsed Invention 


Lice 
a Woolworth Building, New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure” 


Inventors Service, 422-G, Washington 
Building, District of Columbia, 5. 


INVENTORS Wanted: Manufacturers 
need new items! Your inventions, ideas 
developed for cash/royalty sales. Free ''In- 
vention Record." Information, Raymond 
ee pw West 42nd St., New York, N.Y. 


INVENTORS! Outright cash sale or 
royalties for your inventions. Patented. 
Unpatented. Active demand from our 
client manufacturers. Financial assistance 
available. Write Dept. 30. United States 
Invention Brokerage, 78 Wall Street, New 
York 5, N. Y. 


INVENTORS! We will develop. sell your 
idea or invention, patented or unpatent- 
ed. Our national manufacturer-clients are 
urgently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance. For Free information write 
Dept. 54. Wall Street Invention Broker- 
age, 79 Wall Street, New York 5, N. Y. 


U. S. PATENT Office Searches. 234 
Broadway, Room 3615, New York. Free In- 
vention Certificates. 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched 
and developed for commercial appeal and 
cash/royalty sales to manufacturers by 
professional Invention Developer with ex- 
cellent record of experience. B.S., Indus- 
trial Engineering; U.S. Patent Office 
former Patent Examiner; U.S. Govern- 
ment former Patent Adviser! Second dec- 
ade of reliable service! Free "Invention 
Record" and Important Information, Air- 
mailed! Write: Raymond Lee, Invention 
Developer, 130-V West 42nd St. New 
York City 10036. 


INVENTIONS wanted. Patented; unpat- 
ented. Tremendous Manufacturers lists. 
Global Marketing Service, 2420F 77th, Oak- 
land 5. Calif. 


INVENTORS! Don't sell your invention, 
patented or unpatented, until you receive 
our offer. Eagle Development Company, 
Dept. S. 19 Wall Street, New York 5. N. Y. 


'NTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17. Gilbert Adams, 
PR Broker, 80 Wall St.. New York 


PATENT Application Financing. Free 
Paterit Searches Global Patent Division. 
2420 77th, Oakland 5, California. 


WE have markets for worthwhile inven- 
tions. Harvey Engineering, Cambridge, 
Maryland 21613. 


PATENT Searches including Maximum 
speed, full airmail report and closest pat- 
ent copies, $6 00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
“Patent. Information." Write Dept. 4, 
‘Washington Patent Office arch Bureau, 
711-14th, N.W.. Washington 5, D. C. 


212 | POPULAR SCIENCE 


INVENTORS needed immediately for 
manufacturers. For additional informa- 
tion write Kessler Corporation, C-78-IW, 
us Ohio. 


{63 MANUFACTURING 
BIRCH Plywood—. 


, Shape, spec- 


Any size, 
ification. Violette Plywood, Lunenburg, 


64 MODELS, MODEL SUPPLIES 


SHIP and Yacht model fittings; Pine 
construction Hull Kits; blueprints. Send 
506 for Illustrated catalog. A. J. Fisher, 


|Inc. 1002 Etowah Avenue, Royal Oak, 
Michigan. 48067. 
SHIP Models, Kits, fittings, plans, 


books, tools, engines, motors. Be illus- 
pome catalog 50c. James Bliss Co., 

Dept. PS, Route 128, Dedham, Mastachu- 
setis 02026. 

ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines, 
launchers, trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado. 

SHIP Model Kits and fittings: clippers. 
frigates, etc. Catalog, paint-tool list, k 
list, 40c. Model Shipways, Box 85, Bogota, 
New Jersey. 

TRAIN Bargains! Slot Racers! 25c 
brings 32 page catalogue. Thousands of 
Lionel, Gilbert, Varney, Strombelker, El- 
don, Aurora, Scalextrix Revell, etc. Trains, 
all gauges, Racers, all sizes. Hobby Sur- 
plus. P.O. Box 1106S, New Britain, Conn. 


64B ELECTRIC TRAINS 


LIONEL Trains Bulletin 10c. Catalog 
25c. Mack Bros., 2041 Chicago Ave., Chi- 
cago 60622. 


65 HOME CRAFTSMAN 


2512 PLANS. Patterns, things to make, 
do. Fun. Profit. World's greatest selection. 
Catalog 10 10c. yf eun, 18250-B Harwood, 

lomewood 


BED ORAE new  '65-'66 Catalog. 
Largest and finest selections of leather- 
craft, artist, hobby-craft supplies in the 
world. Send 50c (refunded plus free gift 
with first $5 minimum catalog order). 
Skil-Crafts, Box 105-PS, Joplin, Missouri. 

WORKSHOP Projects: Draftsman's Ta. 
ble-Desk, Cupula, Martin Birdhouse, Com- 
plete Ej d prepared By Graduate Engi- 
neer; 00 Each. Project, Box 283, Pine 
Bluf, Arkansas. 


COMPLETE Working Plans, specifica- 
tions, bill of materials for attract ive Bar- 
becue Serving Cart. Send $1.00 today. Ease- 
cram 1819—9th Street, Rockford, Illinois 
61108. 


WINEMAKING from grapes, elderber- 
ries. frozen juices. Like Grandma made. 
Instructions $1.00. P.O. Box 996, Mobile, 
Alabama. 


SQUAREKNOTTERS: Make belts, hand- 
bags, lanyards. dog leashes, etc. Special 
offer! paire s Books catalog and quality 
cord samples 25c. P. C. Herwig Co., Dept. 
71-P1l, 264 Clinton St., New 
York 11201. 


FREE catalog, new and unusual tools 
and items for home workshop. Tool Crib. 
P.O. Box 18037, Cleveland. Ohio 44118. 


INEXPENSIVE, Stu rdy, Sliding Door, 
Off Floor Basement Storage. Plans $1.00. 
Thefour Littleones, Box 4823, Columbus, 
Ohio 43202. 


FREE Make 'Em and Save—Leathercraft 
Idea Manual. Tandy Leather Co., 1001 
Foch, D57, Fort Worth, Texas. 


66 DO IT YOURSELF 


AUTOMATIC Washer Repair Manuals 
for: Frigidaire, General Electric, Hamilton, 
Hotpoint, Kelvinator, Kenmore, 
RCA Whirlpool, Speed Queen, Westing- 
house, Philco, Bendix, Maytag—$2.75 each 

d. Major Appliance, 13106 Caine Avenue, 
Cleveland, Ohio. 


67 OLD GOLD, JEWELRY, 
WATCHES, ETC. 


CASH Immediately For Old Gold. Jew- 
elry, Gold Teeth, Watches, Diamonds, 
Loa] Pic her Platinum, Mer- 
cury. ormation. Rose Industries, 

"Y Eat Madison, Chicago 2. 


Brooklyn, 


either-sell your invention or 
S M Write. for details Universal 
Tnventions, 298-G, Marion, Ohio. 


USED brand name watches $5 up. Free 
List. Southern Watches, 5-PS, South Wa- 
bash. Chicago 60603. 


HIGHEST Cash—Gold, Jewelry, Dia- | 
monds, Silver, Platinum. Mail Articles. | 
Free Information. Chicago Gold & Precious | 
Metals, . Monroe, Dept. 3457, Chicago 


67A GEMSTONE & 


COSTUME JEWELRY 


"COMPLETELY new prospecting tech- 
nique developed by Relco. New transistor 
models detect buried gold, silver, coins, 
treasures. $19.95 to $129.50. Write for free 
catalog and ‘guide for beginners.’ Relco- 
A41. Box 10563. Houston 18, Texas." 

TREASURE Hunting Magazine Sample 
Copy 50c—Subscription $2. $0 'Bi-Monthiy- 
Artifact. Box 15355, Tulsa. Oklahoma. 


MAKE Gemstone-Costume jewelry for | 
fun or profit. Send 25c for instructive pic- 
ture catalog of jewelry parts. supplies plus | 

“How To” Section. Hundreds of items. | 
S. Schweitzer & Co., P.O. Box 71-Gedney 
Station. White Plains, New York. | 


70 OF INTEREST TO WOMEN | 


"PROPHET Elijah Coming Before | 
Christ" Wonderful Book Free. 58 Megiddo | 
Mission, Rochester 19, New York. | 

EARN Money At Home, making gorgeous 
candles for holidays and occasions with 
our unusual molds. Free Facts. Candle | 
nad eute Box 54-HE, Redondo Beach, | 

alit, 


MAKE Money Zip Coding at home. In- 
formation free. Automated Mail. Dept. 
138B, Stamford, Connecticut 06904. 

LEARN Expert Cake Decorating, Candy 
Making. Free details on home instruction 
method. Candy & Cake. Box 54-ALO, 
Redondo Beach, Calif. 

$45.00 THOUSAND My Way. Compiling 
Lists, Addressing from them; ghand, 
Typewriter. Information, Stamped. Ad- 
dressed Envelope. Brewster, Box 1626-E, 
Clearwater, Florida 33515. 


71 FOR SALE MISCELLANEOUS 


BUILDERS! Make rafter cutting easy 
Free information, Emmert Products, Syca- 
more, Illinois 60178. 


72 WANTED TO BUY 


CASH for used correspondence courses. 
Send description. Elmer Wall, Byars, Ok- 
lahoma 74831. 

QUICKSILVER, platinum, silver, 
Ores analyzed. Mercury Termin: 
wood, Massachusetts. 


gold, 
Nor- 


77 TREASURE FINDERS & 


GEIGER COUNTERS 


METAL Locator kits and assembled 
models from $39.90. Terms. Transistorized 
models available. Free catalog. Electronic 
Applications, Dept. S. Box 6095, Alexan- 
dria, Virginia. 22306. 

COIN-COMBER metal locator detects 
coins and relics. Sensitive transistor de- 
sign for maximum detection power. Racom. 
Box 13469A, Orlando. Fla. 


73 WATCH REPAIRING 


WATCH and clock repairing books. Free 
Catalog. North American, Box 77-BV, Fox 
River Grove, Illinois 60021. 
WATCHMAKERS'-Jewelers' ers supplies. 
structions. Catalog 50c. 
Venice. Los Angeles 34, california, 
WATCHMAKERS' Tools, Materials, Sup- 
plies. Watches. Catalog. Gales, Box 1000, 
Chicago 90, Illinois 


In- 
10717 


CONSOLIDATE All Your Bills into one— 
small monthly payment! Borrow $100 to 
$1,000 by mail! Pay off all your debts— 
are in convenient, monthly payments . . . 
take up to 36 months. $5.00 repays $104.65; 
$14. $0. Tepays $293.02; $25.00 repays $532.26; 
$33.00 repays $819.57; $40.00 repays $1,009.- 
36. Everything comes to you in a plain en- 
velope! “U.S. Mail" secrecy . . . no CO- 
signers needed! Get the money you need 
fasi A Write for information today! 
NS obligation! Dial Finance Co.. Dept. 

8-215. 410 Kilpatrick Bldg.. Omaha, Ne- 
braska 68102. 


TRACTS Mailed To Addresses You Se- 
lect. Samples Free. Christian Tract Center, 
3905 Victoria, Hampton, Va. 


LEG Sore Sufferers—Send for Free Book 
on proven Viscose for relief of pain and 
aches of leg ulcers, swelling. itch, rash 
due to deep vein congestion. Works as you 
walk. Viscose Co.. 100 West fico Ave- 
nue, Dept. Chicago 10, Ill. 

WILLS! Legal Forms [en 09. F. Latus- 
ek. R-4. Norwich, Conn. 0636( 

FREE Vitamin Mineral T Cata- 
York 14212. 1322 Broadway, Buffalo, New 

or] 


-BILL Problems? Poor credit no trouble. 
Not a loan company. Send for free appli- 


cation. Automatic Acceptance. 30TP 
casset Ave., Providence. R.I. or 318PS 
79 MISCELLANEOUS Broadway Bivd.. Reno. Nevada. 
WINEMAKING . . . Grape. Elderberry, | GET out of debt—clear credit, immedi- 


Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Complete Instructions, ecipes, $1.00. 
Continental, Box 26034-] EE Indianapolis, 
Indiana 46226. 

WINEMAKERS: Free illustrated catalog 
of yeasts, equipment. Semplex, Box 7208 
Minneapolis, Minn. 55412. 


E SR Wholesale Catalog! 10,000 Prod- 
;,. Tremendous Discounts! Taylor 
Distribütors: Newton 3, New Jersey. 

SAFEGUARD Privacy! New instrument 
detects electronic "'bugs." wire-tapping 
and snooping devices. Free information. 
Dee Equipment, Box 7263-E3, Houston 8, 

Texas. 

SUPERSENSITIVE Listening-In Device 
picks up any telephone conversation in vi- 
cinity. No connection to telephone neces- 
sary. Easily concealed. $2.98 Complete. 
Consolidated Acoustics, 1302J Washington, 
Hoboken, New Jerse: 


POWERFUL Metrotech Locators Detect 
Gold, Silver, Coins, Relics. Moneyback 
Guarantee, Terms, Free Information. Un- 
derground Explorations. Dept. D. Box 793, 
Menlo Park, California. 


TREASURE. Find gold, silver. relics 
with super powerful tectron locators. 
Free information. Detectron, Dept. PS-8 


San Gabriel, California. 


TREASURE Hunters, Prospectors— 
Quality-Engineered Mineral-Metal De- 
tectors available. Detects Gold. Silver, 
Coins Jewelry. Fully Guaranteed. Terms. 
From $39.95. Free Catalog. White's Elec- 
Lo Room 361, Sweet Home, Oregon. 


TREASURE, Gold, Silver, Relics. New 
1966 detectors now available. Free infor- 
mation Rayscope, Box 715, North Holly- 
wood, California. 

BEFORE buying a metal detector, find 
out about Sensitronix's new ‘Electronic 
Prospectors’—the latest development in 
treasure and coin detection equipment. 
"Irade-ins accepted. Free information and 
treasure hunting guide. Sensitronix, 22 
25-H Lou Ellen, Houston, Texas 17918. 

NEW revolutionary selective transistor 
metal detector and six other models. Free 
catalog. Gardiner Electronics Co., Dept. 1. 


4729 N. "th Avenue, Phoenix, Arizona 
85013. 

NUCLEAR Locators! Coins. Relics! 
Write: Howe, 8ll-A Kansas, Atchison, 
ansas. | 


DRILL for treasure, minerals, 
New portable test-drilling rig takes sam. 
ples to 200 feet depth. Speeds to 50° per | 
hour. One man can carry, operate any- | 
Where. Only $145 complete. Brochure and | 

‘How to Hit Paydirt" 25c. DeepRock | 
Drilling Company, Opelika, Alabama 36801. 

FUN & Profit finding buried treasure, 
relics with Transistor M-Scope. Booklet, 
interesting customer comments Free. 
Terms. Fisher Research, Dept. GDX, Palo 
Alto, California. 

NEW 1966 Goldak Treasure. Coin. Gold. 
Silver Locators. Goldak, Dept. PSC, 1544 
W. Glenoaks, Glendale, Calif. 91201. 


POCKET timer-alarm. Time anything. 
five minutes to one hour. With key chain. 
$5.45 ppd. J & EJ Sales, Box 4288, Star 
City. LA Va. 265 

TOY Passe c tdi as shotgun. including 
ammunition. Send $5. Schramko, Route 
4. Quakertown, Penna. 

DECORATIVE Curtains, tracks. scenery. 
spotlights. Everything for theatrical 
stages. Send $2.00 for 12 samples and in- 
formation. Amro Decorative Company, 
Manufacturers. 969A Bristol Pike, An- 
dalusia, Pennsylvania 19020. 


B Reducing! 5 pounds overnight! 
Guaranteed! Bijou, Box 1727-BV, Holly- 
wood, California 90028. 


WHERE To Retire or Vacation. Where 
costs are low! Norman Ford’s 100.000 
Word Book. *‘Off-The-Beaten-Path" covers 
Hundreds of World Paradises. $2.50 To 
Sterling House. 8959 W. 85th St., Justice, 
Illinois. 


80 PERSONAL 


LOANS by Airmail $100-$1000. Any- 
where. Confidential. Write Union Finance, 
Dept. PS. 222 W. Osborn, Box 7457. 
Phoenix.. Arizona. 


INVESTIGATORS. free brochure. latest 
subminiature electronic surveillance equip- 
ment. Ace Electronics. 11500-F, NW 7th 
Ave.. Miami, Florida 33168. 


BORROW $1.233 Airmail! Repay $54 
for twenty-nine months. State licensed. 
Postal Finance, Dept. 11-P, Kansas City, 
Kansas 66117. 


OVERSEAS Jobs—Europe. South Ameri- 
ca, Far East. etc. 2.000 openings in all 
trades. Construction. Office Work. Sales, 
Engineers. etc. $400 to $2.500 month. Ex- 
pense paid. Free information. write Over- 
seas Jobs, Box 22456, Fort Lauderdale, 


Florida. 
BIRTH Certificates, Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 


Sample 10c. Standard Forms, Box 482-S, 
Washington, D. C. 20044. 


ate relief. Advisor, 
Angeles 90048. 
"UNUSUAL Gift Catalogue Free! Items 
Not, Normally Sold in Your Local Stores. 
& R Sales, Dept. 10, 1811 Fairhaven 
Brive. Indianapolis, Indiana 46229. 
SECRET Law Wipes out all Debts. Im- 
mediate relief. Free details. Counselor. 
Harlingen 16, Texas. 
LOSING Hair? Balding? Dandruff? Free 
copyrighted booklet. Dr. Shiffer Labora- 
fortes. 533 Euclid Arcade, Cleveland, Ohio. 


Box 48337-PS1, Los 


SUPER memory overnight! Success 
guaranteed! Bijou, Box 1727-V, Hollywood 
28, Calif. 

MEXICAN Law General Practice, 
Arizona Ave., El Paso, Texas 79902. 


80A  REMAILING SERVICE 


SOUTH America Registered re-airmails 
$1.00. Confidential, reliable. Leon, Box 
360, Guayaquil, Ecuador. 

D age Mail Receiving System, Hedg- 

06-PS. South Second, Alhambra, 

ASH 91802. 

CHICAGO Remails 25c. $3.00 Monthly. 
5 NN 714 No. Monticello, Chicago, Til. 
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WORLD-Wide Confidential Receiving- 
Remailing System, Mailways, Box 39-PS2, 
Monterey Park, Calif. 91754. 

HAWAII Remails 25¢. Fast. confiden- 
tial. 1509G-4 King St., Honolulu, Hawaii.'" 

LAS VEGAS. Nevada. Remails 25€. Sou- 
venirs. Cards. W. R. Kemp. Box 432. 

CONFIDENTIAL—Mailing address, Re- 


mails 25c, $2.50 monthly. P.O. Box 629, 

Asheville, N.C. 

80B LOANS BY MAIL 
LOW-COST Mail $6.00 

monthly repays Er 50; ET monthly re- 

pays $1.321.39. Borrow any amount. 

Guaranteed fast, confidential. Write to- 


day! Bankers Investment 53-D, Box 1648, 
Hutchinson, Kansas 67501. 

LOANS by Airmail $100-$1000. Any- 
where Confidential. Write Union Finance. 
Dept. PS. 222 W. Osborn, Box 7457, 
Phoenix. Arizona. 

LOANS Available. Solution to all finan- 
cial problems. Amazing results. Free de- 


tails. Write: Financial Consultants, 28 
E. Jackson, Suite 1204-PS, Chicago. 
BORROW With Confidence! Over 50 


years of experience. Loans by mail. $100 to 
$1,000. American Loan Plan. Dept. M. 
020C. City National Bldg.. Ne- 
braska 68102. 

PAY Bills! Have cash left over. $39.65 
repays $1,000 in 36 months. Budget Finance 
Co.. Dept. MB-020B. 317 South 20th., 
Omaha, Nebraska 68102. 

NEED Money? Borrow $100-$1.000 by 
mail. Confidential. Repay in 36 months. 
Free loan application. World Finance Co., 
Dept. MW-020A. 620 Symes Bldg.. Denver, 
Colorado 80202. 
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7,000,000 STUDENTS 


SAY “YES”! 


‘More than 7,000,000 men and women 
have studied I.C.S. home-study courses 
since 1890, and there's one good reason 
why: because l.C.S. courses PREPARE 
YOU TO GET AHEAD FASTER AND MAKE 
MORE MONEY. 


I.C.S. courses are job-related, with 
facts you can put to work right away. 
Texts, written by authorities, are easy to 
understand and profusely illustrated. 
Your |.C.S. instructor answers any 
questions you have. Studying at home, 
you have enough time to REALLY 
UNDERSTAND YOUR SUBJECTI And the 
I.C.S. diploma you earn will prove you're 
a man trained—and determined—to 
move forward! 


How can you get ahead faster? By 
ACTION —RIGHT NOW! Choose the field 
you are interested in from the list at 
right—and this is only a PARTIAL listing 
of the more than 200 I.C.S. courses. Then 
fill out one of these postpaid cards 
and mail it. You'll receive, absolutely 
FREE, three valuable booklets available 
only from I.C.S.: (1) How to Succeed,” 
an analysis of the reasons for success 
and failure; (2) a booklet outlining oppor- 
tunities in your field of interest; and (3) 
a sample l.C.S. lesson (''Selling Your 
Ideas"). 


There's no obligation when you mail 
the card. And it could be the most im- 
portant step of your life. 


DO IT RIGHT NOW! 


75th YEAR 
Scranton, Penna. 18515 


Accredited Member, National Home Study Council 
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CHOOSE FROM 
THIS PARTIAL 
COURSE LISTING 


ARCHITECTURE and 
BUILDING TRADES 
Air Conditioning 
Architecture 

Arch. Drawing 
Building Contractor 
Carpentry & Millwork 
House Planning 
Painting 

Plumbing & Heating 


ART and DESIGN 

Commercial Art 

Interior Decorating 

Illustrating 

Show Card & Sign 
Painting 

Sketching & Painting 


AUTOMOTIVE 


Auto Electrical 
Technician 


Automotive Mechanic 
Engine (Gas & Diesel) 
Engine Tune-Up 
Transmission 
Specialist 
BUSINESS 
Accounting 
Cost Accounting 
Public Accounting 
Bus. Administration 
Executive Training 
Marketing 


Personnel-Labor 
Relations 


Practical Accounting 


Programming for 
Digital Computers 

Purchasing Agent 

Real Estate 

Salesmanship 

Sales Mgmt. 

Small Business Mgmt. 

Traffic Mgmt. 


CHEMICAL 
Analytical Chemistry 
Chem. Engineering 
General Chemistry 


Chemical Laboratory 
Technician 


Nuclear Energy 
Plastics 

Pulp, Paper 
CIVIL 
ENGINEERING 
Civil Engineering 


Highway Blueprints 
Highway Engineering 
Structural Blueprints 
Sanitary Engineering 
Structural Engineering 
Surveying & Mapping 


DRAFTING 
Architectural 
Drafting Technology 


Electrical and 
Electronic 


Mechanical 


ELECTRICAL 


Electrical Appliance 
Servicing 


Electrical Engineering 


Electric Motor 
Repairman 


Industrial 
Telemetering 


Instrument Technician 
Practical Electrician 
Practical Lineman 


ELECTRONICS 
Automation 

Electronic Computers 
Electronics Technician 
General Electronics 


Hi-Fi Stereo and 
Sound Systems 


Industrial Electronics 


ENGINEERING 
(Professional) 
Chemical Civil 
Electrical 
Mechanical 


ENGLISH and 

WRITING 

Better Business 
Writing 


Introductory 
Technical Writing 


Short Story Writing 
Practical English 


HIGH SCHOOL 

(Diploma) 

High School Business 

High School General 

High School Math 

High School 
Secretarial 

High School 
Vocational 

College Preparatory 


LANGUAGES 
(Edited by Berlitz) 
French German 
Italian Spanish 


MECHANICAL and 

SHOP 

Gas and Electric 
Welding 

Industrial Engineering 

Industrial 
Instrumentation 

Machine Design 


Machine Shop 
Practice 

Mechanical 
Engineering 


Reading Shop 
Blueprints 


Tool Design 
Toolmaking 
Safety Engineering 


SECRETARIAL 
Clerk-Typist 
Legal Secretary 
Medical Secretary 
Professional 

Secretary 
Shorthand 
Stenographic 
Typist 


STEAM and 
DIESEL POWER 
Boiler Inspector 
Power Plant 
Engineering 
Stationary Diesel 
Engineering 
Steam Engineering 


SUPERVISION 

Foremanship— 
Supervision 

Personnel— 
Labor Relations 


TV-RADIO 
Radio and 
TV Servicing 
Radio-Telephone 
License 


TV Technician 


Practical Radio-TV 
Engineering 


MISCELLANEOUS 
Textile 


Other 
(please specify) 


== Winston 
2 tastes good 


like. s cigareti 


Arte we changing the “Winston tastes good" slogan? ^ 
Not quite. f 
To Winston smokers, it's still “like a cigarette should." 2i 
Buf to the rest of you, it’s "like your cigarette should.” 
Get the.message? Unless your cigarette is. Winston, 2 
yov're missing out on the best taste in filler cigarettes. € 


- Z 
So change to Winston andichange for good...for good taste every time. 


